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ANNUAL MEETING OF THE HAWAIIAN SUGAR 
PLANTERS' ASSOCIATION. 
The annual meeting, or convention, of the Hawaiian Sugar 
Planters' Association, was held in Honolulu, November 20 to 23 
inclusive, and was well attended by the managers of plantations, 
and members of the Association. 
This November number of the Monthly is devoted exclusively 
to the reports presented at the meeting, and to the most important 
discussions upon the subjects presented by the reports. 
The committees appointed early in the year to compile re-
ports for the meeting were as follows: Experiment Station, 
W. M. Giffard, Chairman, E. D. Tenney and G. M. Rolph; 
Labor, E. F. Bishop, Chairman, Wm. Pfotenhauer and Royal D. 
Mead; Cultivation, A. Adams, Chairman, F. Weber, C. R. VVells, 
A.. Lidgate, Wm. Pullar and T. S. Kay; Fertilization, C. F. 
Eckart, Chairman, ·A. Moore, H. A. Baldwin, C. Wolters, James 
Gibb and James Webster; Irrigation, \lV. \lV. Goodale, Chair-
man, B. D. Baldwin, L. Barkhausen and John Hind; Hauling 
and Transportation of Cane, G. F. Renton, Chairman, H. P. 
Faye, J. T. Moir, D. C. Lindsay, K. S. Gjerdrum and Geo. Chal-
mers; Manufacture, J. N. S. \lVilliams, Chairman, E. Madden, 
Wm. Stodart, E. K. Bull, J. A. Scott and J. Watt; Machinery, 
C. Hedemann, Chairman, C. C. Kerinedy, James Scott and H. H. 
Renton; Utilization of By-Products, G. H. Fairchild. Chairman, 
Fred. Meyers, J. N. S. \lVilliams and Geo. Ross; Forestry, L. 
A. Thurston, Chairman, J. M. Lydgate, H. A. Baldwin, D. 
Forbes, E. Olding and G. Gibb; Labor Saving' Devices, J. A. 
Low, Chairman, W. G. Ogg, P. McLane and Albert Horner. 
Reports were· presented by the Committees on Experiment 
Station, Labor, Fertilization, IVJ anufacture, Machinery, Forestry 
and Labor Saving Devices, and appear herein in full. 
Almost. a full day was devoted to the Experiment Station. 
The aclvantages and benefits derived therefrom are hecoming 
more manifest to the plantation interests, and the co-operation 
of managers is being freely extended. To those who live on the 
,other Islands, and are thus unahle to keep in close touch with 
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the work at the Station, it was perhaps somewhat of a surprise 
to note the great development which has occurred during the 
past year, the extent, and future scope, of the investigations 
which are and will be pursued, and the facilities for aiding and 
carrying on the work. Since the last annual meeting the 
Divisions of Pathology and Physiology and Entomology (the 
latter division at that time not having been entirely organized) 
have been fully and completely established and equipped, and to-
gether with the Divisions of Chemistry and Agriculture are doing 
scientific work of the greatest value to the sugar industry of 
Hawaii. 
Much interest was manifested by the members of the Asso-
ciation in the very complete, and in some instances, novel and 
ingenious, apparatus used in the Pathological Department. The 
insectories where parasites and enemies of our various insect 
pests are being bred for distribution, and particularly the minute 
parasite which destroys the leaf-hopper eggs, received much at-
tention. , 
Many favorable comments were made upon the appearance of 
some of the canes propagated from seed, and it was freely pre-
dicted that while many of such seedlings would probably prove 
worthless, eventually canes would be developed that would pro-
duce a heavy yield, and high sucrose content, and insure the 
planters against a repetition of their experience with Lahaina 
cane. 
vVe take this opportunity of making due acknowledgement of 
a copy of the year book of the Experiment Station, compiled ~ll1d 
edited by Mr. W. M. Giffard, a member of the Board of Trus-
tees of the Hawaiian Sugar Planters' Association, and who, as 
chairman of the Experiment Station Committee, is entitled to 
much credit for the rapid development of the Station. The year 
book includes the report of the Committee, reports from each 
division of the Station, and the bulletins issued during the year. 
It is profusely illustrated, and contains, among other cuts and en-
gravings, a number of hand colored plates, executed by the 
artists, illustrating the bulletins dealing with the inspection and 
disinfection of cane cuttings and the gumming of sugar cane. 
This book, we believe, sets the standard for publications of like 
nature. --
Other pleasant anc1 instructive events of the meeting were illus-
trated lectures delivered bv Doctor N. A. Cobb and Mr. L. 
Lewton-Brain. on diseases of cane. and by Mr. Alexander Craw, 
on beneficial insects, all of which appear herein in proper order. 
The annual dinner held in the evening of the last day of the 
meeting, afforded the members of the Association and their 
guests, an opportunity of meeting in a social way, and was a 
fitting close to the proceedings of the most successful and inter-
esting annual meeting thus far helel. 
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Proceedings of the Twenty Fifth Annual 
Meeting of the Hawaiian Sugar 
Planters~ Association 
Held in Honolulu. November 20th to 24th. 1905 
ELECTIONS FOR THE ENSUING YEAR: 
H. P. BALDWIN, President.· 
GEO. H. ROBERTSON, Vice-President. 
W. O. SMITH, Secretary and Treasurer. 
E. FAXON BISHOP, Auditor. 
The above are the officers for the ensuing year of the Hawaiian 
Sugar Planters' Association, elected at the noon recess of that 
body in annual meeting, November 20th, by the Board of Trustees, 
which had been re-elected at the openilig session in the forenoon. 
Mr. Isenberg's place on the Board had been filled by Mr. Pfoten-
hauer, so that the Board is now constituted as follows: H. P. 
Baldwin, G. R. Robertson, W. O. Smith, F. M. Swanzy, E. D. 
Tenney, F. A. Schaefer, W. G. Irwin, S. M. Damon, \V. Pfoten-
haner. 
There was a large attendance at the opening of the twenty-fif>'l 
annual convcntion of the sugar planters. With F. M. Swanzy, 
last year's president, in the chair, there were present f.~. P. Bald-
win, E. K. Bull, W. A. Bowen, G. Chalmers, J. P. Cooke, W. H. 
C. Campbell, Geo. F. Davies, J. DFr, C. F. Eckart, Geo. H. Fair-
child, ]. Fassoth, David Forbes, H. P. Faye, Alex. Garvie, A. 
Cartenherg, Geo. Gibb, Jas. Gibb, A. Gross. W. M. Giffard, W. 
W: Goodale, 'vV. W. Hall, C. F. Hart, J. Hind, T. S. Kay, C. 
C. Kennedy, P. McLane, C. McLennan, R. D. Mead (Assistant 
Secn'tar."), F. Meyer, J. T. :.:\IIoir, 'vV. Pfotenhaucr, G. F. Ren-
ton. F. A. Schaefer. J. A. Scott, W. O. Smith, J. G. Spencer, F .. 
?vI, Swanzy, F. \iV~ber, James Webster. 
PRE~.TDENT'S ADDRESS. 
"Weare met to~ether again after a year which has been 
quite a successful one from a fiuancial point of view, and the 
season has dealt kindly with our plantations on the whole~ 
True, in som(' districts there has been less rain than was need-
ed, and in others, more than was desired, but taking it all 
round the season has been a favorable one, and has reslllted in 
the production of over 426,000 tons of sugar, which, though 
not the largest crop ever produced on these Islands, is close to· 
it. The ravages of the Leaf I-]opper are responsible for a 
smaller yield than we had hoped for during the planting of 
the crop just harvested, and cane diseases of one kind or an-
other have left their mark 011 the outturn, which would, but for' 
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these drawbacks, have exceeded that of previous years. It 
·is, however, satisfactory to note the wonderful effect, which is 
being wrought on the Leaf Hopper by the parasites discovered 
and collected in Australia and Fiji by those accomplished 
entomologists, Messrs. Koebele and Perkins, and there would 
appear to he good reason to hope that, though we may never 
be altogether rid of the Leaf Hopper, its depredations wiil 
at all events be so materially lessened that they will no longer 
make serious inroads on our crops. Too much praise cannot 
be given to Messrs. Knebele and Perkins for the arduous and 
admirable work done by them in securing these parasites, 
nor must we fail to give the credit which is due to those mem-
bers of the staff of the Entomological division, Messrs. Kirk-
aldy, Terry and Swet'zy, for their successful efforts in the 
breeding of these minute insects after they came into their 
hands. . 
You were told last year of the intention to establish a 
.Pathological Division of our Experiment Station, necessitated 
by the development of disease in our cane. I have the pleasure 
to inform you that thi5 division has now been fully organized 
:and equipped, and we have been fortunate in securing the 
services of 1"J essrs. Cobb and Lewton-Brain, both well-known 
specialists in their particular line of research, to investigate 
these diseases and assist in their suppression. 
Besides the erection of laboratories and offices required for 
the Pathological Division the Association has acquired a plot 
of ground on which diseases can be studied in their active 
state. 
The Agricultural Division, nnder the able direction of Mr. 
Eckart, has been doing great things in several directions, not-
ably in the raising of new seedling varieties of cane, many of 
which wiIi doubtless prove of great value in the future. 
These and other maUers will he fully dealt with in the re-
ports of tl~e Experiment Station Committee and the divisional 
directors, and it is therdore unnecessary for me to make more 
than this passing rderence to the changes and improvements 
of the past year at our valuable and necessary Experiment 
Station. T must, ho,':ever, not neglect an expression of ap-
preciation of the valuahl<.> aid which has been rendered to this 
Association by the chairman of the Experiment Station Com-
n'littee, Mr. "\V. M. Giffard. This gentleman has always taken 
a deep interest in the station, especially in recent years, and 
the thanb of this A,:sociation are due to him for the great 
amount of time and attention he has so unselfishly devoted 
to its successful establishment and development. 
At the opening- of our meeting of a year a~o I had the pleas-
ure to announce to YOI1 the telegraphic quotation of 4.65 cents 
for Cel1lrifug-als in New York. I wish I could convey like 
ghd tidin~s to yon On this occasion, but the change which 
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has come over the sugar market in the course of twelve 
months is so great that i do not care to even mention to-day's 
price. We must of course expect such "ups and downs," 
but with a world's crop estimated at II,50o,000 tons it looks 
more lii<:e "clowns" than "ups" for quite a time yet. It is with 
the purpose of helping' our industry to face with equanimity 
these painful drops in value that this Association is directing 
its efforts to killing off destructive insects, hindering the 
spread of disease, creating new varieties of cane, seeking for 
improvements in methods of cultivation and manufacture, and 
generally assisting in the prouuction of good yields of sound, 
rich cane and the economical transformation of its juice into 
bagged sugar. 
This A"so~iation has also in its care many other matters of 
the first importance, some of which though not directly con- " 
nected with the raising of cane or manufacture of sugar, are 
none the less essential not only to the sugar industry but to 
the general welfare of these Islands. It goes then without 
saying that the unfailing co-operation of all the members of 
this Association with its Board of Trustees is essential to the 
success of the Association's efforts, and in soliciting a con-
tinuance of that co-operation so heartily given in the past I do 
so with the firm conviction that no possible aid or support 
will at any time be withheld when it is sought. 
By the untimely and, in all its circumstances, particularly 
sad death of Mr. H. Alexander Isenberg this Association has 
sustained a grievous loss. In the deliberations of your Board 
of Trustees, and in the general meetings of the Association 
of which he was but recently the president, expressions of his 
opinion were listened to with invariable attention, and his 
great interest in the Association's work was intelligent and 
continuous. The Board of Trustees has, 1 am sure, voiced the 
sentiments of the entire Hawaiian Planters' Association in its 
resolutions of sympathy with the family an(l relatives of Mr. 
Isenberg and the house of I-I. Hackfeld & Co., Ltd., but it is 
none the less appropriate that on this occasion and in this 
company of association members iurther reference should be 
made to an event which has deprived this community of one 
who was so generally popular and so hie;hly regarded, and 
whose absence from among us we sincerely deplore. 
SECRET.-IR),',,)' RepORT. 
The last annual l11eetill!! of the j\ssociation was helel Novem-
her 16th-18th iHc1usive, ill' -the r00111S of the 1\ ssociation ill I-10110-
lull!. 
At that meeting" the fnllowing named trustees were elected: 
F. A. Schaefer, F. M. Swanzy_ E. n. Tenney, \.\T_ C~. T rwin, H. A. 
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Isenberg, H. P. Baldwin, G. H. Rcbertson, S. M. Damon and W. 
O. Smith. 
The trustees organized and elected the following officers: F. 
M. Swanzy, pres',dent; H. P. Baldwin, vice-president; W. O. 
Smith, secretarv and treasnrer, and G. H. Robertson, auditor. 
The committees appointed by the President in January, 
1905, were as follows: 
Labor: E. F. Bishc.p (chairman), vVm. Pfotellhauer, Royal 
D. Mead. 
Cultivation: A. Adams (chairman), F. Weber, C. B. Wells, 
A. Lidgate, Wm. PulIar, T. S. Kay. 
Fertilization: C. F. Eckart (chairman), A. Moore, H. A. 
Baldwin, C. \\-'olters, James Gibb, James Webster. 
Irrigation: W. W. Goodale (chairman), B. D. Baldwin, L. 
Barkhausen, John Hind. 
flauling and Transportation of Cane: G. F. Renton (chair-
man),'H. P, Faye, J. T. Moir, D. C. Lindsay, K. S. Gjerdru111, 
George Chalmers. 
Manufacture: J. N. S. V/illiams (chairman), E. Madden, 
Wm. Stodart, E. K Bull, J. A. Scott, J. Watt. 
Machinery: C. H edemann (chairman), C. C. Kennedy, J as. 
Scott, H. H. Renton. 
Forestry: L. A. Thurst.on (chairman), J. M. Lidgate, H. 
A. Baldwin, D. Forbes. E. E. Olding, G. Gibb. 
Experiment Station: VV. 1\1. Giffard (chairman), E. D. Ten-
ney, G. M. Rolph. 
Labor Saving Devices: J. A. Low (chairman), VV. G. Ogg, 
P. McLane, Albert Horner. 
Utilization of By-ProcIucts: G. H. Fairchild (chairman), 
Fred Meyer, J. N. S. \i\lilliams, Geo. Ross. 
A few changes have occurred in the personnel of the com-
mittees, :NIr. Bishop having been succeeded by NIr. J. P. 
Cooke as chairman of the Labor Committee; Mr. G. F. Ren-
ton resigning as chairman of the Committee on the Handling 
and Transportation of Cane; and lVlr. Hec1emann resigning 
as chairman of the Committee on :'vIachinery, Mr. C. C. Ken-
nedy having been appointed in his place. 
The proceedings of the last annual meeting were printed 
and bound, ancI although there was some delay in this work. 
copies thereof were finally distributed to the managers and 
will be of value for reference in the iuture. It is planned to 
follow the same course this year. . 
At the last annual meeting a committee consisting of 
Messrs. J. N. S. \Villiams, G. F. Renton, G. H. Fairchild and 
J. Watt, was appointed to confer with the Hawaiian Sugar 
Chemists' Association for the purpose of preparing forms 
for reports of mill work and to recommend some uniform 
method of stating results. This committee met with the 
committee from the Chemists' Association, and as a result 
of their conference, forms for weekly mill reports were ac1opt-
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ed, and a number of the mills during last season returned 
weekly reports on the forms prepared by the committee. The 
results obtained from these reports have been very useful 
in preparing the report of the committee. on manufacture this 
year, and such reports by being exchanged with the various 
mills making returns are of value to the mill managers and 
chemists in pointing out ,,,,here economies may be practiced 
and greater efficiency be obtained. 
The Board of Trustees has held fifty-two meetings during 
the year, and there have been two meetings of Trustees and 
delegates. 
Many matters of interest and importance have been before 
the Board of Trustees. Labor matters have been and are 
among the most important suhjects for consideration by the 
Association. . 
In the month of NI ay, I905, the Islands were visited by Dr. 
C. P. Neill, United States Commissioner of Labor; Victor H. 
Clarke, his assistant, and F. B. ·Sargent, Commissioner Gen-
eral of Immigration; Hon. \V. P. Hepburn, member of Con-
gress from Iowa, paid the Islands an extended visit, and the 
celebrated Taft party was also here for one day. The Trus-
tees had the pleasure of meeting and discussing labor matters 
with Messrs. Neill, Clarke and Sargent, and with Colonel Hep-
burn. 
All these gentlemen witbout exception urged upon us the 
great desirability and advisability of endeavoring to obtain 
white labor for the plantations; they suggested that an agent 
of the recently organized Board of Immigration be sent to 
New York and also to European countries to investigate, and 
if Dossible, to obtain laborers from there. 
The Board of Immigration also had meetings with Mr. 
Sargent, and, following his suggestion, addressed a letter to 
the Planters' Association requesting detailed information as 
to the number of white laborers that could be employed upon 
plantations, and the inducements that the plantations were 
prepared to offer to such laborers. 
The matter was taken up by a special committee of the 
Board of Trustees and a circular letter sent to each plantation 
company, setting forth the condition of labor affairs and re-
questing replies to questions therein submitted. 
A number of the plantations made favorable replies and 
the Doard of Immigration was informed that a total of 350 
families of white agricultural laborers could find immediate 
employmer.t. 
This matter is being vigorously pressed by the Board of 
I mmigration, its superintendent now being in the East in-
vestigating the matter of obtaining the laborers. 
Submitted herewith are the returns of the crop of 1904-I905, 
which show a total tonnage of 426,284. 
The Experiment Station has submitted a statement show-
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ing the yields of the various Islands for the crops of I904 
and I905, also yieids of the irrigated and unirrigated planta-
tions, whkh are as follows: 
YIELDS BY ISLANDS. 
Oahu. 
Tons Yielc;1 
Year. Acres. of Sugar. Per Acre Lbs 
1904 15,832.00 102,019.78 12,888 
1905 18,782.84 123,094.76 13,107 
Kauai. 
Tons Yield 
Year. Acres. of Sugar. Per Acre Lbs. 
19°4 14.959.15 64,6°3.47 8,637 
1905 16,54r.82 76,313.42 9,227 
Maui. 
Tons Yield 
Year. Acres. of Sugar. Per Acre Lbs. 
1904 13,948.80 77,926.00 II,173 
1905 15,1l6.46 100,433·77 13,288 
Hawaii. 
Tons Yield 
Year. Acres. of Sugar. Per Acre Lbs. 
1904 47,057.67 122,855.54 5,281 
1905 45,002·39 127,523.73 5,667 
YIELDS OF SUGAR FOR THE TERITORY OF HAW All 
CROPS OF 1904 AND 1905. 
Total Yields. 
Tons Yield 
Year. Acres. of Sugar. Per Acre Lbs. 
1904 91,797.66 367,405.07 8,005 
1905 95,443.5 1 427,365.68 8,955 
Irrigated Plantations. 
Tons Yield 
Year. Acres. of Sugar. Per Acre Lbs. 
1904 42 •8°9.99 239,987.91 11,212 
1905 48,668.12 295,797·99 12,156 
Unirrigated Plantations. 
Tons Yield 
Year. Acres. of Sugar. Per Acre Lbs.' 
1904 48,987.67 127,417. 16 5,202 
1905 46,775.39 13 1,567.69 5,625 
The total tonnage shown in this statement is a little at 
variance 'with the figl1res printed in the crop return, but this 
variance is accounted for by the fact that the plantations, in 
reporting their tonnage to the Experiment Station, return the 
~UHM[~I ~f I~WllIl~ ~~~~~ ~~ij~, l~~~·l ~~n 
From October 1, 1904, to September 30. 1905. 
ISLANDS 
HAWAII. 
Hawaii Mill Co .................. . 
Waiakea Mill Co ................. . 
Hilo Sugar Co ................... . 
Onomea Sugar Co ................ . 
Pepeekeo Sugar Co ............... . 
Honomu Sugar Co .... " ......... . 
Hakalau Plantation Co ............ . 
Laupahoehoe Sugar Co ............ . 
Ookala Sugar Plantation Co ....... . 
Kukaiau Plantation Co ............ . 
Kukaiau Mill Co ................. . 
Hamakua Mill Co ................ . 
Paauhau Sugar Plantation Co ...... . 
Honokaa Sugar Co ............... . 
Pacific Sugar Mill ................ . 
Niulii Mill and Plantation ......... . 
Ha1awa Plantation ............... . 
Kohala Sugar Co ..... , ........... . 
Union Mill Co .................. . 
Hawi Mill ....................... . 
Hutchinson Sugar Plantation Co ... . 
Hawaiian Agricultural Co ......... . 
Puakea Plantation ............... . 
Olaa Sugar Co ................... . 
Puna Sugar Co ................... . 
Puako Plantation ................. . 
MAUl. 
Kipahulu Sugar Co ............... . 
Kaeleku Plantation Co., Ltd ....... . 
Maui Agricultural Co ............. . 
Hawaiian Commercial and Sugar Co. 
Wailuku Sugar Co ................ . 
Olowalu Co ...................... . 
Pioneer Mill Co., Ltd .....•........ 
Kihei Plantation Co., Ltd .....•.... 
OAHU. 
Waimanalo Sugar Co ............. . 
Laie Plantation ............. . 
Ka.huku Plantation Co ............ . 
Waialua Agricultural Co ....•...... 
Waianae Co ..................... . 
Ewa Plantation Co ............... . 
A pokaa Sugar Co... . .. . ..•....... 
Oahu Sugar Co ................... . 
Honolulu Plantation Co. . ........ . 
KAUAl. 
Kilauea Sugar Plantation Co ...... . 
Makee Sugar Co .................. . 
Lihue Plantation Co .............. '1 
Grove Farm Plantation.. .. . ..... . 
Koloa Sugar Co .................. . 
McBryde Sugar Co ............... . 
Hawaiian Sugar Co ............... . 
Gay & Robinson ................. . 
Waimea Sugar Mill Co ............ . 
Kekaha Sugar Co ...........••.... 
Estate V. Knudsen.. . . .. . ....... . 
TOTAL ....... " ••....••.•••... 
'* 2,000 pounds to the ton. 
TONS 
1,438 
7,661 
9,971 
11,049 
6,167 
5,909 
10,862 
5,866 
3,712 
1,415 
1,416 
5,925 
8,006 
6,895 
4,342 
1,645 
925 
3,350 
2,166 
3,687 
7,107 
1,620 
262 
11,361 
3,147 
500 
1,324 
2,720 
17,820 
39,411 
7,516 
1,652 
25,581 
4,410 
TOTAL 
TONS 
126,405 
--- 100,434 
3,428 
857 
7,431 
19,722 
5,128 
32,380 
454 
33,589 
20,106 
2,290 
8,335 
14,185 
1,679 
6,172 
13,136 
19,062 
2,151 
1,305 
7,318 
680 
123,095 
76,314 
AGENTS 
W. G. Irwin & Co., Ltd. 
Honolulu Plantation Co ........ . 
Paauhau Sugar Plantation Co ... . 
Hutchinson Hugar Plantation Co. 
Hakalau Plantation Co ......... . 
Hilo Sugar Co ................. . 
Kilauea Sugar Plantation Co ..... . 
Waimanalo Sugar Co .......... . 
Olowalu Co ................... . 
H. Hackfeld & Co., Ltd. 
Lihue Plantation Co.. . . . . . . .. .. 
Grove Farm Plantation ........ . 
Koloa Sugar Co ................ . 
Kekaha Sugar Co. . ............ . 
Pioneer Mill Co., Ltd ........... . 
Kipahulu Sugar Co ............. . 
Kukaiau Plantation Co .. , ....... . 
Oahu Sugar Co ...... , .......... . 
Hawaii Mill Co., Ltd ............ . 
Theo. H. Davies & Co., Ltd. 
Waiakea Sugar Co. _ ........... . 
Laupahoehoe Sugar Co ......... . 
Kukaiau Mill Co ...........•.... 
Hamakua Mill Co .............. . 
. Niulii Mill and Plantation ...... . 
Union Mill Co ................. . 
McBryde Sugar Co ............. . 
Puakea Plantation ............. . 
C. Brewer & Co., Ltd. 
Hawaiian Agricultural Co ....... . 
Wailuku Sugar Co .............. . 
Honomu Sugar Co .............. . 
Onomea Sugar Co .............. . 
Ookala Sugar Plantation Co. .. .. 
Pepeekeo Sugar' Co .... , ... , .. , .. 
Castle & Cooke, Ltd. 
W aial ua Agricultural Co. , .. , . , .. 
Ewa Plantation Co. . . . .. . ..... . 
Apokaa Sugar Co ............... . 
Kohala Sugar Co ............... . 
Waimea Sugar Mill Co ..•....... 
Alexander & Baldwin, Ltd. 
Hawaiian Sugar Co ............. . 
. 1rIaui AgriCUltural Co ........... , 
Hawaiian Commercial & Sugar Co. 
Kihei Plantation Co" Ltd .... , .. , 
Kahuku Plantation Co .......... . 
Laie Plantation ........... __ ... . 
F. A. Schaefer & Co. 
Honokaa Sugar Co, ..•.•....... 
Pacific Sugar Mill .............. . 
M. S. Grlnbaum & CO., Ltd. 
Kaeleku Plantation Co., Ltd ..... 
Henry Waterhouse Trust Co., Ltd. 
TONS 
20,106 
8,006 
7,107 
10,862 
9,971 
2,290 
3,428 
1,652 
14.185 
1,6791 
6,172 
7,318 
25,581 
1,324 
1,416 
33,589 
1,438 
7,661 
5,866 
1,416 
5,925 
1,645 
2,166 
13,136 
262 
1,620 
7,516 
5,909 
11,049 
3,712 
6,167 
19,722 
32,380 
454 
3,350 
1,305 
19,062 
17.,820 
39,411 
4,410 
7,431 
857 
6,895 
4,342 
TOTAL 
TONS 
63,422 
92,702 
38,077 
35,973 
57,211 
88,991 
11,237 
2,720 
Gay & Robinson......... ...... 2,151 
Halawa Plantation ...... " ..... 925 
-- 3,076 
Bishop & Co. 
Olaa Sugar Co ................. . 
-- 11,361 
Puna Sugar Co. 
, 
Puna Sugar Co ......... . 
3,147 
Makee Sugar Co. 
Makee Sugar Co ...... , ......... . 
---- 8,335. 
J. M. Dowsett. 
Waianae Co ..... , ....... . 
---- 5,128 
Hind, Rolph & Co. 
Hawi Mill.. . . . . . . . . . . . . . . . . . . . . 3,687 
Pllako Plantation _ ........... , . . 500 
--- 4,181 
H. M. von Holt. 
Estate V. Knudsen ............. . 681 
---- -------------------------
.... .... *426,248 TOTAL •.•••...•••.••••• *426,248 
Hawaiian Sugar Planters' Association, 
HONOLT1LU, November 1, 1905. By its Secretary, 
WILLIAM O. SMITH. 
10 Hawaiian Sugar Crops, 1896·1905 
From September 30, 1896, to October 1, 1905. 
I ." 1896 \ 1897 1898 1899 1900 1901 190211903 1904 11905 ~TONS TONS TONS TONS TONS TONS TONS TONS TONS I TONS HAWAII 
1------------------------
Waiakea l'I1ill Co..... ........ ...... 6,410i 8,239 7,763 9,191 9,226 10,800 8,7001 9,954 6,151 7,661 
Hilo Portuguese Sugar :Mill Co... . ... 105
1 
661 260 932 967 .. .. ... .... .. ................... . 
Hawaii Mill Co...... . . . . . . . . . . . .. . ..... , .. , ... , ....... ....... ....... 843 985 1,503 1,728 1,438 
Hilo Sugar Co. ..... ..... ....... 7,216! 6,744 8,390 6,880 7,841 10,214 9,255 13,108 7,701 9,971 
Onomea Sugar Co.. ............... 10,013\ 10,432 8,904 8,404 7,131 8,722 11,880 13,472 10,940 11,049 
Pepeekeo Sugar Co....... ...... . ... 6,502] 7,474 6,914 7,350 6,207 7,173 6,62,' 6000 4,907 6,167 
Honomu Sugar Co.. ............... 3,8441 5,181 4,932 4,968 5,~28 4,401 6,235 6,384 5,489 5,909 
Hakalau Plantation Co.... ........ 7,675i 9,4(j1 9,218 8,980 11,931 10,932 11,700 11,293 8,396 10,862 
Laupahoehoe Sugar Co.. ........... 2,4301 6,032 3,971 5,337 4,119 5,504 7,909 4,856 4,336 5,866 
Ookala Sugar Plantation Co.. . . . . . . . 3,261 2,583 3,555 3,564 3,302 4,968 1,157 3,942 2,2l4 3,712 
Kukaiau Plantation Co. . . . . . . . . . . . . 890i 1,817 1,170 1,748
1 
1,525 2,000 1,118 '1,746 1,275 1,415 
Kukaiau Mill Co....... ...... ...... 8901 1,818 1,170 1,732 1,530 2,000' 1,118 1,746 1,274 1,416 
Hamakua Mill Co.. ... .. . . . .. ...... 7,330 9,050 4,133 6,081 6,078 7,808 2,105 6,950 4,691 5,925 
Paauhau Sugar Plantation Co ....... , 10,957 10,135 3,509 7;529 7,6291 9,635 1,322 9.136 7,533 8,006 
Honokaa Sugar Co...... ...... ...... 6,774 10,018 6,198 9,111 8,117 9,903 3,089 8,587 7,402 6,895 
Pacific l'ingar Mill............ ..... 5,885 6,700 3,327 4,650 4,774 4,948 2,517 6,059 3,388 4,342 
Niulii l'I1iII and Plantation.... ...... 1,468 2,317 1,349 2,226 1,805 1,516 1,146 1,903 1,189 1,645 
Halawa Plantation................. 1,198 1,406 800 1,049 1,571 1,357 575 1,860 1,016 925 
Kohaia Sugar Co. . ...... _ . __ . . . . . . 3,778 4,903 1,508 4,119 3,345 3,160 1,096 5,409 2,663 3,350 
~~~~~e~Ylt2~~~~~i~~ .. : : . '. : : : : : : : : : : ~:~~gl ] ,gg~ .. '1,068 .. '1',668 .. '2,265 .. '2',003 .... 463 .. '3',380 .. '1,776 .. '2,i66 
Hawi Mill. ............ .......... 2,775 1,823 877 1,222 2,277 2,727 1,373 5,563 3,631 3,687 
Beecroft Plantation.. . . . . . . . . . . . . . . . 1,04?' 1,485 426 609 632 325 ................ ' ......... _ 
Kona Sugar Co ......... , . . . . . . . ... ............................ 285 1,500 1,391 1,850 897 ..... . 
Hutchinson Sugar Plantation Co..... 9,179 7,544 7,104 7,732 8,338 9,928 8,021 7,527 5,741 7,107 
Hawaiian Agricultural Co.. . . . . . . . . . 6,660 8,1153. 4,795 11,318 9,001 10,956 11,998 18,888 10,954 1,620 
L. C. Chong-Pahala............... 530 359 265 839....... ....... ....... ....... .. ... ' 
Puakea Plantation................. ....... . . . . . .. ....... . . . . . .. ... . . . . 145 307 366 201 262 
Olaa Sugar Co. ................... ....... ....... ................... 1,150 16,748 15,030 13,788 11,36 t 
Puna Sugar Co ................................. " ....... . .. .. .. ....... ....... 2,460 3,603 3,146 3,147 
Puako Plantation ................. , ................................... /. . . . . .. ....... 550 438 500 
109,299 126,736 91,606 117,239 -115,2241134,618121,295170,665122,8651-126,405 
----------1--'---------\-MAUl 
Kipahulu Sugar Co ............ " .. . 1,787 2,047 2,250 1,931 1,890 1,9921 1,427 1,622 1,415\ 1,324 
Hamoa Plantation .............. , . . 1,378 852 1,411 2,026 2,114 1,450 1,748 ...... , ............ . 
~~~I~~~a;J:!i~a~i~:·C~ .. ,·Ltd:·.:::··: .. ~.'::~ ., .2.'~~~ .. ~:~~~ ., .3.'~:~ ~:~~~ ... 2.'::~ ... 2::~~ ... 4.'~~~ " .~,~~~II·· '2,720 
~~~~1uA~~fc~~I~~'~I' cio·.: : : : : : : : : ~ : : :: .. :.'~~~ ... 5.'4~~ ... 4.'~~~ ... 4.,~~~ ... 5.'~~~ .. ~,~~8 .. :.'~~~ .6.'~~: ~ 13,521 17,820 
Paia Plantation.. ................. 5,606 6,376 5,801 6,268 6,795 7,216 4,146 7,856 ~ ..... . 
Hawaiian Commercial and Sugar Co. 11,933 12,537 15072 16,621 17,858 22,345 19,477 33,230 29,829 39,411 
Wailuku Sugar Co. '" ..... ..... 5,655 6,461 6,725 7,412 7,9761 7,902' 5,934 7,490 6,451 7,516 
Olowalu Co.. ...... . ... ........ .... 1,163 1,112 1,425 1.502 1,480 1,'240 1,055 843
1 
1,125, 1,652 
Pioneer Mill Co .• Ltd..... . . . . . . . . . . 3,818 3,912\ 5,560 10,589 10,316 6,568 9,960 16,530 '17,036 25,581 
Kihei Plantation Co. LtcL ......... , ...... ........................ . . . . 1,374 5,562 5,6~9 5;461 4,410 
1\Iaui Sugar Co... . . . . . . . . . . ". . ......................... :. . . . .. ....... 483 . 207 485 ..... . 
OAHU - 39,09~ - 41,04 ~'- 45,03~ - 54,38~ -57,347 -58,349 ~ 56,726 - 84,77~ ~ 77,985\!00,434 
Waimanalo Sugar Co ........... " 3,370 2,230 3,004 2,352 2,932 3,045 2,985 3,218 2,963 3,428 
Heeia Agricultural Co., Ltd .... , . . . . 1,915 1,798 2,167 2,191 2,309 1,507 631 .. , .. , .............. . 
Laie Plantation.............. ...... 101 78 300 494 179 1,693 430 724 5971 857 
Kahuku Plantation Co. . .. . . . . . . . . . 3,869 3.976 4,356 7,008 5,647 7,072 5,623 8,212 6,360: 7,431 
Waialua-Halstead Bros.. ... . ...... 1,019 1;886 2,015 ................................................ . 
Waialua Agricultural Co ........... ,. ... ....... . ..... ....... 1,516 17,699 17,001 19,800 18,682 19,722 
Waianae Co. .............. ...... 3,884 3,804 4,055 3,506 4,019 4,020 5,000 n,348 5,500 .5,128 
Ewa Plantation Co.. . . . . . . . . . . . . . . . 12,124 15,157 18,284 22,334 21,573 33,036 38,775 33,162 29,797 32,380 
Apokaa Sugar Co........... ...... ....... ... ... ....... ....... ....... ....... 901 610 874 454 
Oahu Sugar Co ..................... ,. . . .. ....... ....... 7,935 15,450 21,454 26,724 29,256 20,870 33,589 
Honolulu Plantation Co.. .... ............ .. . ... ....... . ...... ....... 10,008 9,800 20,736 16,376 20,106 
- 25,7821 28,929 - 34,181 - 45,820 - 53,625
1
- 99,534 107,87°,121.066
1
102,019 123,095 
KAUAI ----. 
Kilauea Sugar Plantation Co ........ -:;~\ 4,651' 4,563~: 5,25: 5,36: ~~ ~~I- 1,850 2;290 
Makee Sugar Co. ..... ............ 7,4391 9,175 8,510 9,350 8,575 9,954 11,232 8215 7,840 8,335 
Hallan1a, lllu 11\11'11 & A S. ~V1'lcox 2386 2550 3 194 3962 
Lihue Plantation Co ..... ' ...... :::: 8;883\ 9:642 10;914 13:333' '1'5',289 '1'8',356' 'i3',674 . '11',375 . '14',6ii . '1'4',i85 
Grove Farm Plantation............ 1,632
1 
1,513\ 1,355 1,751 1,962 2,183 2,915 1,896 1,679 1,679 
Koloa Sugar Co................... 3,852 3,825 4,327 5,268 5,004 5,492 5,001 4,825 6,172 6,172 
A. H. Smith & Co..... ...... ...... 675 176 469 ....... ....... . ...... . ..... ....... . ........ . 
Eleele Plantation ................. ~ 1,232 1,400 1,489 ...... , ....... ,....... ....... . ........ ~ ......... . 
McBryde Sugar Co .................. ,. .... . . ..... ....... 1,491 1,7901 2,208 9,113 11,922 10,535 13,136 
Hawaiian Sugar Co ............... , . 11,407 11,167 13,200 14,350 13,480 13,~~9 11.489 10,324 11,493 19,062 
Gay & Robinson............ .... .. 1,508
1 
1,5101 ] ,GOO 1,821 2,0011 1,;):)4 2,26;) 1,645 1,665 2,151 
Waimea Sugar Mill Co............. 1,183 1,050\ 1,026 1,021 976 919 565 540 627 1,305 
Kekaha Sugar Co ................. 2,602 3,483 3,480 6,942 8,287 7,412 8,978 7,064 7,447 7,318 
Meier & Kruse.. . . . . . . . . . . . . . . . . . . 1,245 1,505 1,518~ 
H. P. Faye & Co.... .... .... ...... 1,357 1,824 1,961 
Estate V. Knudsen........ ........ 742 943 988 650 730 676 735 666 687 680 
TOTAL ...................... - 51,6501- 54,414 58,594r65,359/- 63,348 - 67,537 - 69,720\- 61,484 - 64,606 76,314 
______ 1 ______ ------1----------
HAWAII 
MAUl 
OAHU 
KAUAI 
*2,000 Pounds to the Ton. 
1596 1597 1895 1599 1900 1901 1902 1903 1901 1905 
----_·_-----------------1-·--------
109,299 126,736 91,606 117,239 115,224 134,618 121,295 170,665 122,865 126,405 
29,097 41,047 45,033 54,389 57,347 58,349 56,726 84,776 77,985 100,434 
35,782 28,929 34,181 45,820 53,625 99,534 107,870 121,066 102,019 123,095 
51,650 54,414 58594 65,359 63,348 67,537 69,720 61,484 64,606 76,314 
Hawaiian Sugar Planters' Association, 
HONOLULU, Noyember 1, 1905. By its Secretary, 
WILLIAM O. SMITH. 
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total amount produced for the crop, while in reporting to the 
Secretary of the Associat"on, they return the amount pro-
duced for the year ending September 30, 1905. 
The total out-turn was considp.rably in excess of what was 
originally expected, due very largely to the exceedingly favor-
able season preceding and during the harvesting of the crop. 
It was very fortunate indeed that the harvesting was en-
abled to proceed rapidly as the planters were thereby enabled 
to ship sugar early in the season, and obtained the very good 
prices then prevailing. 
The crop of 190.'5-1906 is -estimated at about 385,000 tons. 
The plan adopted at the meeting- two years ago of having 
the reports printed before the meeting, has been carried out so 
far as possible this year; but some of the committees have 
fail.ed to hand in reports. It would seem that matters re-
lating to fertilization, cultivation and irrigation are handled 
throughout the year by the Experiment Station and there is 
very little left for committees to report upon. 
The Experiment Station has been enlarged very consider-
ably during the past year, and the scope of the work increased 
materially; the report from the committee this year will be 
of great interest. 
Great credit is due to the staff of the Station for the work 
which they have done, and also to the Experiment Station 
committee, and especIally to its chairman, for the manner 
in which the work has been svstemized and carried on. 
In March of I905, Mr. H. A. Isenberg, On account of his 
contemplated absence, resigned as a member of the Board of 
Trustees, and· Mr. \AI. Pfotenhauer was elected in his place. 
Recently the community and the Board of Trustees have 
been shocked by the untimely death of Mr. Isenberg, and 
expressions of regret and sympathy have been tendered to his 
family, and to the hOtlse of H. Hackfeld & Co. 
In the month of September, Mr. W. M. Haywood, who has 
been the· representati ve of the Association in Washington 
for a number of years, and who has performed capable and 
efficient work, resigned his position because of ill health, he 
having suffered another attack of throat trouble, and the 
Trustees were very fortunate indeecl in obtaining the services 
of Mr. F. 1\11. Hatch so well known to all of us. 1\1 r. Hatch 
takes up his duties in vVashington on the first of December. 
Respectfully submitted, 
W. O. SMITH, 
Secretary H. S. P. A. 
Mr. H. P. Balclwin-l would like to say that I find there is no 
uniformity of method in handing in or making returns to the 
Planters' Association of the area in cane on the Islands. The '< -
old-fashioned way was to hand in the area of the .v!cole held. 
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At Makaweli we alwavs calculated the area of our cant.! fields 
in that way. If in a field of 100 acres there were rock pilC's 
and waste land that amounted to two or three: acres or more~ 
that would be estimated in a rough way and deducted, but as 
I say, only large deductions of that sort were handed in. 
When I took charge of the Hawaiian Commercial & Sugar 
Co., at least when we came into c'ontrol there, the manager, 
Mr. Lowrie, told us that he had been following the Ewa 
method of deducting roads and all main ditches through the 
land, that is, what we call straight and level ditches and any 
other ditches that amo'..llltcd to anything. I suggested that 
it would be a good plan to leave out the spaces between the 
rows, that they amounted to considerable, but he said "No, 
that would be going a little bit too far." We are now at 
Makaweli making no deductions unless they are for large 
spaces in the field. I do not know what they do on Hawaii, 
but I think the method is becoming more and more to leave 
out the spaces that are not really in cane, for instance, roads 
and all main ditches, that is straight and level ditches. Those 
who irrigate will understand what I mean by straig)1t and 
level ditches-the little irrigation' ditches through the 
plantations are not left out. I do not know whether this 
is the time to discuss it or 11ot, but as the land that is 
taken up by roads and these ditches amounts to between five 
and ten per cent. of the whole field there is no uniformity, as 
one party may hand in his field at 90 acres and another at 100. 
It makes quite a difference and it either makes the plantation's 
yield look mighty fine or very poor. I think the time will come 
when we will leave out a great deal more than ,,-:e do today. Sta-
tistics are being carefully got together and published every year 
and there should be a uniformity in regard to the method of leav-
ing out land in making an estimate. 
Mr. G. F. Renton-Mr. Baldwin was mistaken about the 
manner of survey at Ewa. The level ditches throu~h the field 
are included in the area of the field. Large roads 20 or 25 
feet wide a,nd roads lying through the fields up from the rail-
road tracks of course are not considered as part of the field. 
Mr. Baldwin-The former manager left them out I know. 
He told me so. 
The following resolution was unanimously adopted: 
WHEREAS Almighty Go(l in His divine wisdom has removed 
by death our esteemed colleague and friend, Mr. 1-1.' Alexander 
Isenberg, 
BE IT RESOLVED, that we hereby express our tribute to the 
memory of our departed friend, and sorrow at the loss which 
has come to us and to this communitv, ane! we desire to tender 
to the bereaved wife and mother of th~ deceased and to the house 
of Messrs. H. Hackfe1d &. Company our deepest sympathy. 
\ 
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Reports of Committees. 
RE'PORT ON FERTILIZATION. 
By C. F. Eckart. 
Honolulu, T. H., November 9th, 1905. 
To the Trustees and Members of the Hawaiian Sugar 
Planters' Association. 
Gentlemen :-The committee appointed by the president to 
prepare the Report on Fertilization for this Annual Meeting 
of the Hawaiian Sugar Planters' Association comprised: C. 
F. Eckart, A. l\f oore, H. A. Baldwin, C. Wolters, James Gibb 
and James V\T ebster. 
This subject has been dealt with so fully by committees in 
the past who have considet'ed in detail not only the great 
diversity of practices in the various island districts, but who 
have also presented statistics covering the nature, amounts, 
and values of fertilizing materials used in the Hawaiian 
Islands, that little r(,mains to b<:> said on this point at the pres-
ent time in view of the fact that no material changes in meth-
ods have been effected during the past year. At the last 
annual meeting of the Association, the belief was expressed 
by several plantation managers that a considerable amount 
of money was being expended annually for fertilizers by the 
plantations whicli was not return~d through increased yields 
of sugar, and that in their opinion the quantities of fertilizing 
material could in many instances be decreased with consid-
erable saving. A number of theories were advanced as to the 
reasons for the poor response shown by the cane crop to the 
costly application of chemical fertilizers and a considerable 
measure of responsibility was placed upon our insect and 
fungus eriemies in the field. 'When we consider that over 
$2,000,000 is spent annually in the attempt to not only main-
tain, but in many instances to increase, the productiveness of 
the cane lands of the Territory, the importance of giving these 
statements our careful consideration is fully brought home 
to us. 
While there is no question that, in the long run, the profits 
of a plantation may be very materially increased through the 
judicious use of fertilizing material, there is also little doubt 
but what dnring certain seasons no benefits are derived and 
the money expended in this manner constitutes a loss. The 
reasons for this may be brieflv summarized as follows: 
The health and vigor of the' sl1gar cane is, as in the case of 
all plants, influenced by cOriditiol1s of soil and climate. Under 
climate must be considered the temperature, humidity of the 
air, winds, the amount and distribution of the rainfall, and 
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the relative number of sunshiny and cloudy days. Under con-
ditions of soil come exposure, depth, drainage, and the 
mechanical and chemical comnosition of soil and subsoil. For 
each type of soil there must ;xist certain conditions, not only 
in the soil but also as regards climate as well, for the maxi-
mum production of cane on land of the given character. Also 
for each kind of climat.e there must be types of soil, subjected 
to the influences of the same, which permit a variation in 
the yields following cropping-. For instance, a thin, sandy 
soil deficient in organic matter, will give larger yields of 
cane in districts or during seasons where the rainfall is regu-
larly distributed than where the same amount of rain falls at 
longer intervals. Again, in very wet districts, soils which 
are readily drained yield larger amounts of sugar per acre 
than where the soils are retentive of moisture to a much larger 
degree. Each condition of soil and climate bears a certain 
relationship to all of the other conditions and where in the 
case of any soil type there prevails during the course of a 
crop period an adjustment of these concomitant influences 
which most nearly meets the requirements of the sugar cane 
for maximum development, maximum yields necessarily fol-
low. With the modification of one or more of the factors 
in question, as the result of seasonal or soil variations, a re-
adjustment of the separate influences naturally becomes nec-
essary for the maintenance of greatest growth. For example, 
a certa.in decrease in the humidity of the air increases the 
evaporation of moisture from the cane leaves and from the 
soil and unless a corresponding decrease in the air currents 
or increase in rainfall properly distributed is coincident with 
this change, the growth of the plant suffers a certain check. 
This modification of the amount of water held by a unit 
volume of air, not only influences the amount of water evapor-
ated from the soil and leaf surface, but indirectly reacts upon 
the soil and produces changes which are of considerable mo-
ment to the plant. The (]uantity of water in the soil is less-
ened and many conditions dependent upon thp. supply of soil 
moisture are affe<:tcd. The micro-organisms which are active-
ly engaged in the breaking clown of the complex organic sub-
stances into simpler compounds for the use of the sugar cane 
find conditions less favorable for the active fulfillment of 
their functions and in consequence, the amounts of available 
nitrogent are in a measure diminished. This diminution in 
the supplies of naturally-occurring nitrates means also that 
less of the bases, ::;uch as lime, magnesia, etc., which enter 
into their composition are di::;solved in the soil water. Other 
changes produced by a modification of the humidity condi-
tions could be cited to show the intimate relationship exist-
ing' among the many soil and climatic influences which deter-
mine crop yields, but enough has doubtless been said to fully 
illustrate this point. Now since some of the many factors 
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bearing upon crop production nearly always vary in no incon-
s.iderable degree during different seasons while other in-
fluences are not altered to counterbalance the changes taking 
place, the result is naturally manifested in the fluctuation of 
the yields of cane. 
It is apparent that through the use of chemical fertilizers 
only a few of the conditions affecting the growth of the 
cane crop can to a certain extent be modified. By placing 
in the land plant food materials, the natural supplies of which 
are insufficient to permit the thrifty growth of the plant. 
gratifying results in the way of increased yields are obtained, 
~roviding the many conditions of soil, other than that repre-
sented by the chemical composition, and the state of tl:.~ 
weather do not exert a restraining influence. Excessive!~' 
wet weather, drought, low temperatures, high winds, soi~ 
acidity, poor drainage, had tilth, and a score of other causes 
. including the results of insect and fungus attacks, may limit 
the growth of cane to such an extent that the supplies ot 
plant food naturally existing in the soil are sufficient to mee: 
aI! requirements. Increasing the quantities of nitrogen. 
potash, phosphoric acid, lime, etc., in such cases would not 
result in anv appreciable benefit to the crop to which they 
are applied. although with the amelioration of conditions, sub-
sequent crops might derive some advantage from the previous 
fertilization. Because 11nfavorable influences prevailing dur-
ing one crop period yield results which are negative with 
respect to the use of fertilizers during that period, the belief 
is not ,varranted that a saving- can always be effected through 
the discontinuation of fertilizing practices. Nothing would 
constitute a greater backward step in the agriculture of the 
sugar cane than the practical application of such a theory. 
founded, as it would be, upon a faulty and unscientific hypo-
thesis. 
'\iVhile considerable attention has been given to the subject 
of fertilization in these islands and experiments have been 
pursued from time to time to throw much needed li~ht upon 
the action of fertilizing materials on the soils of the various 
plantations. much mor'e remains to be done along such lines 
before somewhat definite knowledge can take the place (If 
many speculative theories which are offered in explanation Ot 
numerous soil and fertilizer problems. The plantation manager 
of the Hawaiian Islands can profit but little from the experi-
mental work carried on in other countries where not only the 
soil and climatic conditions are radically different from those 
he is accustomed to. but where likewise a considerable varia-
tion in the composition of canes grown, allows very different 
quantities and proportions of the plant food materials to be 
extracted from the soil. Dr. J. D. Kobus. of the East Java 
Experiment Station, has figured out that while the total min-
eraI matter withcIrawn from the soil per acre by 17 Hawaiian 
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varieties of cane amounts to 5,750 pounds, in Java the average 
quantity used by 30 varieties was only 1,170 pounds. In a let.-
ter to the chairman of the commii:tee, he stated: 
"In every instance our losses are only about one-fourth or 
one-fifth of those sustained in your soils." 
A number of analyses of canes made during the past year 
by the Experiment Station has shown conclusively that not 
only the same variety, taken from different elevations, differs 
widely in its general composition, but also that the same 
variety grown at different elevations on the same plantation 
makes very different draughts upon the principal soil ele-
ments. This is due to two causes: 
I. Under different conditions of soil and climate, the min-
eral and nitrogenous ingredients of the stalk and leaves vary 
in their proportional amounts, and 
2. The leaves differ considerably from the stalks in their 
composition, and insomuch as the proportion of leaves and' 
stalks often show wide variations in different localities with 
the same variety of cane, the amounts of mineral matter taken 
from the soil must often show a material variation. 
The subject of fertilization therefore becomes a very broad 
one and, as has been stated in various committee reports, must 
be solved in large measure by each plantation manager for his 
particular conditions. 'IVhile the analysis of soils will in 
many cases prove of value as a guide in the matter of fertiliza-
tion, there are many instances where the mechanical and 
chemical analysis of soils alone form an inadequate basis f0~ 
forming a satisfactory opinion of the manurial needs of a field. 
In co~jt1nction with such analyses, the climatic fcatures of the 
field must be taken into account and the most suitable forms 
of the separate ferlilizer ingredients determined after a con-
sideration of these factors. A great deal of work has already 
been done with reference to soils in general and no incon-
siderable amount of attention has been devoted to the soils of 
Hawaii in particular, but it is needless to say that further 
research is required to place our knowledge on a surer ba,;is. 
It is true that soil chemistry as a science is in ;ts infancy, 
but it is also true that in all progressive agricl1itnr2.1 com-
munities, the practical bearing of chemistry, physics, and 
bacteriology on the many soil problems presented to the agri-
culturist, has become manifest, and today a greater degree of 
reliance is placed apon the findings of the laboratory when 
supplemented with data fro111 the field than was the case a 
decade ago. "Vhile, therefore, there still remains an almost 
inexhaustible field for continued investigation in this science 
as in the case of a!l other sciences, a number of fundamental 
principles have been derived from the sifted data of experi-
ments which have proved of exceptional value in cletennin.ing 
modern agTicl1ltural practices. Probably in no other ('ountry 
of the world docs a greater variety of conditions prevail botl, 
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as regards soil and climate than in the Hawai{an Islands and 
nowhere is there a greater need for co-operation between the 
plantation ~eld and the laboratory in solving the question of 
economical fertilization. The sub-stations which are being 
established by the Hawaiian Sugar Planters' Association will 
prove of special value in this connection and the results ob-
tained from the experiments which are being pursued will 
assist in the clearing up of a number of disputed questions. 
The manager, however, can with profit both to the individual 
interests of his particular company and to the sugar industry 
at large, go further into the solution of many fertilizer pro-
blems-oy properly conducted experiments under his own 
supervision and practical tests on fallowing, green manuring, 
times for fertilizing, economical limits as to amounts of fer-
tilizer required and utilization of hy-products from the mill 
anld stables, with the assurance of gaining a store of more 
accurate information concerning this very important subject. 
Respectfully submitted, 
C. F. ECKART, 
ClJairman, Committee on Fertilization. 
Honokaa, Hawaii, H. T., August 24th, 1905. 
C. F. Eckart, Esq., 
Chairman, Committee on Fertilization, 
Honolulu. 
Dear Sir:--Your letter of the 12th in st. to hand, and in reply 
would say that I have little to add to your report on fertiliza-
tion. 
We are experimenting all the time in a general way with 
fertilizer. The only experiment from which we obtained 
actual results this crop, was a comparison with and without 
fertilizer in the seed beel. 'vVe usually apply about 400 pounds 
high grade fertilizer with the seed. In 1903 we planted about 
30 acres without fertilizer with the seed, in the middle of a 
field of 253 acres. Though this section had an application of 
500 pounds high grade along with the balance of the field 
during second hoeing, yet it showed a poorer stand of cane 
during Its growth. \Ve carefully cut and weighed five acres 
of each inunediately adjoining, with the following results: 
Cane from land fertilized with seed ..... 37.75 tons per acre. 
Cane from land not fertilized \vith seed .. 31.30 tons per acre. 
I believe it pays to fertilize all cane to a certain limit. The 
quality and CJuantity can best be determined by practical ex-
perience-though constantly appr('ciating the scientific guid-
ance of the H. S. P. A. Experiment Station-as different soils 
will profitably respond to different fertilizers in various quan-
tities. 
I believe in applying fertilizer in small quantities, say in 
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two or three applications, first with the seed, then with the 
first or second hoeing. vVhen we have settled on the grade 
or quality or fertilizer for cane, we have still a splendid field 
for experiment in arriving at the proper quantity. It may 
be generally granted that applying- 800 pounds fertilizer to an 
acre of cane will increase the yield of sugar 1,000 pounds. 
How much can we increase the application to obtain results 
in the same ratio? \\'hen does the quantity applied reach the 
point where it ceases to be profitable? 
Yours respectfully, 
(Signed) JAS. GIBB, 
MHnager Paauhau Sugar Plantation Co. 
C. F. Eckart, Esq., 
Chairman of the Committee 011 Fertilization. 
Dear Sir;-Your favor of the 12th of August, in reference to 
the report on Fertilizer, was received, since which I have con-
sidered very carefully the manner in which I can assist you in 
making up a report on the subject of Fertilization; and have 
decided that a few remarks on the application of fertilizers 
would open the subject for discussion at the meeting, and 
this would likely lead to some useful information being ob-
tained. 
For the past twenty years the practice of fertilizing the 
lands on which cane has been grown at the Hawaiian Islands 
has been generally followed. The plantation managers have 
had the benefit of experienced people at the Experiment Sta-
tion in Honolulu, to test the soils of the different plantations, 
and to advise the ingredients needed in the fertilizer for each 
soil. 
The material being' known, and supplied as required, it is 
then the manager's duty to apply the same in such a manner 
that it may do the most good. The deciding as to manner of 
application, causes those in charge of the different plantations 
much thought, in which the character of soil, climatic concli-
tions, and the manner in which the land is watered, all have 
to be taken into consideration; as an example, it is possible 
to apply fertilizers to lands that are free, of good depth, and 
watered by natural rainfall before the cane seed is planted, 
and not be in danger of losing the fertilizing elements in the 
fertilizer. 
On other lands having a porous subsoil, and watered by 
artificial irrigation, the fertilizer must be applied after the 
cane has obtained sufficient root development to intercept the 
dissolved ingredients as they wash through the soil. In such 
cases it is advisable to divide the quantity of fertilizer to 
be used into as many applications as can be conveni'~lltly 
controlled. As the cane due to its growth takes from the 
ticable as used, unless th.c)' can be storecl in the oil to be 
· Nov., 1905.] 'l'HE PLANTERS' MONTHLY. 491 
soil elements needed, these should be applied as far as prac-
taken as required. 
In fertilizing lands producing such heavy crops of cane, it 
is impossible to apply the material after the ground is covered, 
and this condition forces th", applications to be made early in 
the growth of the crop, with the hope that as small a per-
centage of the soluble elements be lost as possib-le. Such being 
the case, it is of importance tllat every practicable measure 
be used to render the poorer soils as little liable to permit the 
leaching of the soluble elements of the fertilizer, at the same 
time to improve their absorbing qualities, and to obtain this 
condition it is advisahle to plow into the soils leguminious 
crops whenever practicable; the outlay for this would be very 
quickly returned, through the better condition of the soil to 
retain moisture, with the soluble elements of the fertilizers 
and the improved crops that would result. 
Yours respectfully, 
(Signed) A. MOORE. 
IvIr. Baldwin-There is one question I would like to ask in re-
gard to the matter and that is: how many of the planters fertilize 
with the seed, because I have been led to believe that this practice 
has been nearly given up. It certainly has been given up 
on the Island of l\hui, as we think that the cane has not 
enough roots ready to take up the fertilizing materials put 
into the ground with the seed, and that where we irrigate 
certainly a part of the fertilizer is carriecl off in the water be-
fore the cane is in a condition to take it up. The methocls of ap-
plying fertilizers, which we use on our irrigation plantations, dif-
fer, I believe, from those adopted ·where they do not irrigate. All 
this has to be borne in mind. 
NIr. Moir-At Onomea we invariably apply with the seed about 
500 pounds of tankage, containing from I I to 12o/n of ammonia 
per acre. I have heard arguments for and against fertilizing with 
the seed. To decide the point, we left out towards the latter end 
of last planting season. in one field 6 acres, in another field IO 
acres, and in a third one 20 acres. Today the fertilized part is 
from four to six weeks ahead of the cane, which was not fertilized. 
Therefore we believe it the right thing to fertilize along with the 
seed. Two years ago we tried nitrate on some plant cane, apply-
ing in March or April about 200 pounds to the acre of cane 
planted the previous year. 
1Vfr. Baldwin-Howald would that cane be? 
Mr. Moir-About a vear old. It had received all this tank-
age and the high gra~lc fertilizers. The season before that, 
we simply gave it this dose to give it a little start and the re-
sults were as follows: In one case 200 pounds nitrate gave 56 
tons cane to the acre, no nitrate only 37 tons, in the other case 
the 200 pounds nitrate gave 64 tons of cane to the acre; no nitrate 
-only 42 tons. . 
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Mr. Baldwin-'-We plow into the land barnyard material 
from our stables and ashes and that sort of thing. We plow 
it into the land because it is the most convenient way to put 
it in. That is sufficient reason to give for that. We also 
sluice in with water the barnyard material but not the ashes 
because they won't wash in the water as easily. I don't know 
what they do on Oahu. so I would like to hear from some of 
the Oahu managers of irrigation plantations. I know on 
Kauai they have ceased long ago to put in fertilizer with the 
seed; and further than that, as I say, we plow in the barn-
yard material and ashes and all mCJ,terial of that sort, what 
Mr. Moir may call tankage. Now I would like to say in 
this connection that since we have had the leaf hopper we 
do not consider it wise on lVlaui to get up too much of a 
growth of cane until well in the season. VVe plant in May, 
June, July, August, and September, and get it as much 
toughened as we can, as we found that the cane is not attacked by 
the leaf hopper as much as it would otherwise. We do not let it 
suffer actually, but we harden it up so that the leaf hoppers do 
not care to go into that field. The leaf hopper is very fond 
of good living and wants green, rank-growing cane. We first 
find that leaf hoppers will not attack the ratoons, and the 
only reason is that the ratoon is not a rank cane; so we have 
endeavoreel to harden our cane; we can do it with irrigation. We 
put on our first dose in November and December, even if the cane 
has been planted in June or J 11ly. 
I would like to ask 1Ur. Eckart what experiments they 
have made at the Experiment Station in regard to this point. 
I did not notice it in his paper. These are important matters 
and I would like to kno,y v~hether they have done anything 
with it at the Experiment Station or not. 
Mr. Eckart-Experiments with the application of fertilizer 
with the seed are being conducted, the cane will be harvested in 
April next, and I think the results will be of considerable value. 
Mr. Baldwin-vVhen were those experiments commenced? 
Mr. E'ckart-Coml11enced last year and they are to be har-
yested next April. It has always seemed reasonable to sup-
pose that if fertilizing materials are put on with the seed, espe-
ciallv when that material contains considerable nitrogen as 
nitr~te or sulphate of ammonia, that before the roots "of the 
cane are out sufficiently to take U1) the nitrates, which are 
formed from the fertiiizer, it wOlild be washed out of the 
land to a very large extent; it must be so where excessive 
irrigation is practiced, and I think it is impossible tl, put on 
water without there being a certain drainag-e from the land; 
I have also felt that there is a loss in the Hila District, where 
conditions are as l\f r. Moir describes and where very largle 
amounts of tankage are used. I do not think 500 ponnds an ex-
cessive amount, although a good deal of nitrate will no doubt 
form from that tankage hefore the cane is 7 or 8 weeks old. This 
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subject requires further investigation, and the conclusion, that 
there is danger of the loss of considerable nitrate where we fer-
tilize with the seed under the described conditions, seems logical. 
iVIr. J. A. Scott-When I took charge of the HOO Sugar Co. 
fertilization was then just coming into use. In the former years 
there had been very little fertilization done, especially in the Hilo 
district, and we started in to fertilize with the seed. My experience 
has been, that labor cuts a very great figure in fertilizing with 
the seed. My experience has been that when fertilizing with 
the seed, the fertilizers caused the weeds to grow much 
more rapidly than the cane, and I looked On it in the light 
Mr. Eckart did, that there were no roots in the soil-
to which the fertilizers could furnish food. Where we fertilized 
with the seed-unless we were able to put on labor to ·hoe it 
immediately before the roots had sprung two or three inches 
out into the ground-it was necessary to hoe to get control of 
the weeds, as otherwise the weeds grew so rapidly that to re-" 
move them they would have to be removed by hand, which would' 
disturb the seed in the ground and this, of course, is detrimental.. 
I know in one case there was an immense amount of re-
planting from that cause. so that I changed the policy and 
we have adopted the policy now of fertilizing with the first 
hoeing. 
Formerly I gave two applications, but of late years I have 
divided up my fertilizations into three applications, putting on 
the first application at the first hoeing, the second application 
along in October, just before the cold weather sets in, and 
the third application before the warm weather sets in next 
April. 
:\Tr. Baldwin-How many tons do you apply altogether?' 
:\fr. Scott-At the present time I am giving twelve hundred 
pounds per acre. An application of four hundred pounds of 
high grade fertilizer each time. 
In regard to the stable manure and ashes and mud press cakes 
I apply that on the lanel as much as possible before plovving 
and that is plo\ved in, and I can state in regard to fertilizers. 
"that there is nothing that can equal the ordinary manure. 
You can apply your high grade fertilizer as you wish, but 
there is !lathing that can give the results as a good applica-
tion of stable manure, say five' or six tons to an acre. You 
see you don't lose it all in one crop, for you see it in your 
ratoons; as :i\fr. Eckart says. in applying fertilizers for the 
last thre'e or four months, ane! with the rainfall that we have 
had in Hila District. if we had applied the fertilizers with 
the seed before the roots were out to take up, why, it 
would have heen down in I-lilo Day; and in some cases we have 
had to defer our second application "for a week or even 1 wo, owing 
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to the large rainfall, to prevent it from being washed out on our 
rolling lands before the cane could receive any benefit from it. 
. Mr. Smith-You speak of the greater cost of labor where YOll 
fertilize with the seed. \Vere there any special differences in the 
results of changing the policy of fertilizing later, in regard to the 
yield? 
Mr. Scott-At that time we did not weigh our cane 
110r could I say anything in regard to the result, 
but I would say that it is not the same with" us as 
On the irrigated plantations. We have a very small mill cap-
acity and it does not pay us to shut down our mill and turn 
all the labor into the field for hoeing~ purposes. \Vhen 
we start grinding we have to keep it up continuously until 
the end of the crop. Mr. Moir has a large mill and he is so placed 
that .he can probably shut down for a week or two if his fields 
should happen to get dirt)'. The whole operation on the plantation 
is going on continuously; we are planting, cutting and grinding, 
and lahor cuts a big figure at that time. On the irrigated planta-
tions, I understand, they largely do their planting in the later 
months of the year, when possibly their milling is done. 
Mr. Moir-I quite agree with Mr. Scott on a good many of 
his points. One of the principal points is that we take care 
-of our young cane, that is we shut down our mill if our 
fields of young cane require hoeing. If we did not do 
that, it would be a serious loss to us. because the weeds would 
get away with the most of our fertilizer. But I do not think 
that it would be good policy to stop fertilizing with the seed 
·supply, because we are liable to have a heavy rain now and again. 
If we are going to stay off on that account, we might never plant 
'any cane. vVe have to take our chances on that. Of course a 
heavy ram has got to go somevvhere, but we make it a point to 
take care of the young cane in the way of hoeing, otherwise the 
fertilizer that we applied is thrown away. 
Mr. Tames Gibb-I wOUla iike to corroborate what Mr. 
?vToir said in regard to applying fertilizers with the seed. I 
have experimented with that more or less for the last 12 
or IS years. I did it on l\Tr. Scott's plantation when I was 
head luna there. I would lea\'e out a few sections without 
applyin~ fertilizers and I have also done the same thing since 
I have been at Paauhau. Every year I havc left out 25 or 50 
rows in two or ·three fields and I havc no hesitation in say-
ing that it is a hencfit on thc J sland of Hawaii, from what 
T havc seen and it would he hard to convince me, that it would 
'be advisable to change frol11 the plan of applying the fer-
tilizers with the sced. \\Then I was down here a year 
ago, I thought that it was all right, to have good' ad-
vicc and recommendations, hut therc were no actual 
facts hrought out as to experiments, which wc had al1 
:bccn making"; aiHI this year for thc first time I had weighed 
• 
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the cane. In regard. to the extra amount of wee(ls, which 
would spring up, there is no question in my mind, but what 
that is true, yet we have to see to it that the weeds are 
kept d.own, and if the weed", are kept down as they ought 
to be-although in the past we have had trouble in getting labor 
to do everything at one time-I think on the whole, that for 
the Island of Hawaii I would be strongly in favor of fertilizing 
with the seed. 
There has not been a year in the last 12 years, that I have not 
made that experiment and I am thoroughly convinced, that it is a 
benefit. 
Mr. Eckart-I think the difference in results obtained all 
different plantations using fertilizer with seeds and witbout~ 
is due in a very large measure to the difference of conditions r 
the <::limate as well as the soil. The fertilizing material, which 
is going to be washed out of the soil between the time of 
planting and the rooting of the cane, is not going to be potash 
or phosp~loric acid to any extent-those materials are fixed 
very quickly in the ground. The loss is going to be nitrogen 
and a small amount, which has passed into the 
form of nitrate during the period between the 
planting and the rooting of the cane. If we assume, that during 
rains, a certain amount of -nitrogen has been washed fr0111 
the soils on lVIr. Moir's plantation, between the plant-
ing and the rooting of the cane, it might be quite a 
loss and still that loss might not be So harmful as it would 
be in other places where probably nitrogen was a more im-
portant fertilizer needed by the cane. For instance lVJ r. 
':M oir, on your plantation probably potash or phosphoric acid 
would be needed more than nitrogen. I think by carrying 
on experiments, where we compare one area with another, that 
there is always apt to be some difference in the conditions of 
the soil, the exposure of the land, and the climatic influence. 
If you had a large experimental field, so that all of the con-
ditions would be the saine, there would be no question about 
the results. I do not mean to say anything against what 
has been stated. but T think that we could feel absolutely 
sure then that there was no disturbing- factor to throw out 
the accuracy of the results. For instance, where you did not 
fertilize with your seed, the climatic conditions may hav:! 
been more unfayorable and the soil may have been of less 
depth and there may have been less nitrog-en in the soil in 
that locality than where yon had fertilized with the see(l. 
Field experiments arc ycry difficult ones to carry out and feel 
safe over. At the Experiment Station. where we have 
these experiments. continually under our eyes and can carry 
out the ag-ricultural methods very carefully and subject the 
same influence on the different plats. we feci. that onr re-
sults arc often only approximate because there arc condition~ 
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in the soil, which we can not measure nor can we see them. 
And I think on the plantation, unless great care is taken to 
have the plats running through th(" field so that all the plats 
get exactly the same treatment with regard to climate and 
also artificial conditions, which might be imposed, there would 
be a variation. 
Mr. Moir-This experiment I was making was seed planted the 
same day. There might have been a difference in the soil. 
Mr. Goodale-I would like to ask the Hilo Managers, who 
have fertilized with lime, what results they have had year 
.after year. I think that has been done there for ten or twelve 
years and at the end of this time there must surely be some re-
sults, which would be apprcciated. 
Mr. Scott-I have used lime for many years. In fact I have 
made a complete circuit of the four thousand acres of the planta-
tion applying seven barrels of caustic lime to every acre. This 
lime has been run through a disintegrater and spread on the field; 
and my experience has been that lime is of material importance on 
the lanel. I have noticed, that the fields that have been limed 
.compared with those that did ~10t receive an application, were 
very much better; that there was a vast difference in the 
-appearance of the cane-the cane was green, strong and 
healthy compared with thc fields that had not been limed, 
-and I am just beginning to rotate again, liming the same 
fields, the fields that had received an application six or 
seven years ago; I could not apply fertilizer containing a large per 
(:ent. of potash on lands deficient of lime; I find that the potash 
has not the opportunity to become available on those lands. 
1\11'. Daldwin-I think that Mr. Eckart is quite correct a~~~l 
right in his conclusion in regard to fertilization with the seed 
or not fertilizing with the seed. It is a question largely of 
the nature of the soil. vVe all know that nitrogen is easily 
washed out. Only phosphoric acid and potash become quickly 
fixed in the soil. 
There is another question, I would like to bring out 
in connection with Mr. Eckart's report and the work 
at the station, and thn.t is the Cluestion of the influence of 
the fertilizer on the tasseling of the cane. It may be, that the 
present Experiment- Station is not the place for making ex-
periments of that kind. It is a subject that has interested 
me very much indeed, and I have made experiments in re-
gard to the matter, more especially since the report that 1\111'. 
Maxwell made at one of our annual meetings, tlnt fertilizing 
just before the tasseling- of the cane would influence the 
tasseling w as to tide it over the tasseling- time. Now I 
found a good many years ago, that the features, whit h in-
fluenced the tasseling- of cane. are the proper amount of heat. 
water and air. Those are thc clements, which influence and 
affect the tasseling of cane and nothing else. I have some-
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times thought; that possibly the soil· had something to do 
with it but I think not now. Of course soil leads to 
a large growth as against a small growth, but Dr. Maxwell 
makes a statement in one of his reports, that fertilizing will 
affect the tasseling of the cane so that it is tided over the 
tasseling time. N ow my experience is, that fertilizing affects the 
tasseling in that it makes the growth so thick, that it does. not get 
enough air and heat. This is an important point to us all, because 
it will regulate the time of planting and the fields we plant. 
I am carrying on the experiments and hoped to have them 
finished in such a way, that I could have presented a paper 
here in connection with the cultivation of the cane, but have 
been unable to do it. It is an important matter to know when we 
should irrigate. \Ve want to know how to regulate our cultiva-
tion so that the cane wont tassel. We all know what that means. 
So I think that experiments ought to be carried on at the Ex-
periment Station in regard to this matter as it is a very import-
ant one. 
I am willing to have a talk with Mr. Eckart sometime and give 
him my own results in regard to the matter, as I have not the 
time to go into this now. 
Mr. Eckart-No experiments have been conducted along 
that 1111e. Two years ago, the Experiment Station sent 
out a circular letter asking the managers about their ex-
perience in regard to the influence of nitrate on tasselling, and 
the consensus of opinion was that nitrogen prevented tasselling 
if applied very la:te; if applied after September (I remember a 
number of irrigating managers spoke of that) that it prevented 
tasselling to a very large degree; if applied before September, 
that it didn't have a material influence. I think it certainly would 
be very valuable work to be taken up, but I also think that it is 
experimental work which should be conducted out on the planta-
tions rather than at the Experiment Station at Honolulu, besides 
our land is very limited. I think our work ought to be supple-
mented with work conducted by the plantations. 
The next subject was Irrigation. The Committee on Irriga-
tion had not prepared a report. 
The Chairman-I have noticed in reports that have come from 
the Experiment Station, that they have endeavored to show, that 
we were all using 1110re water in irrigation than the cane required. 
Professor Maxwell's figures on that subject show, that apparently 
they obtained the best results with about one-third of the water 
we use on Maui. I would like to hear what some 
of the Oahu planters have to say in regard to it. For in-
stance, Dr. Maxwell, if I remember rightly, in his reports showed 
that at the Station about an inch a week would give 
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them a better result-an inch of water a week over the whole 
surface--than they, could obtain by any larger amount of water. 
We use on some of our plantations pretty near three times that 
amount, and get the best results,-that is anywhere from ten to 
twelve inches a month. Mr. Goodale is here, and probably will 
tell us what he thinks of it. 
Mr. Goodale-VVe have followed a thorough irrigation 
of the field with about three inches over the entire sur-
face under cultivation, and that is equivalent to about 87,000 gal-
lons for each irrigation. We have lands at Waialua, which do not 
require that, but the greater part of our land needs that and 
sometimes very much more. It has been quite noticeable to peo-
ple who visited the Waialua plantation, that a great many of our 
lands apparently required a heavy application of water. When a 
man is irrigating, by the time the fourth row is full of water, there 
is not water standing in the first. That is not the case in the low-
lands of the Ewa plantation. I have myself seen water standing 
in seventeen ro\vs at Ewa, This would indicate to me, that the 
VVaialua plantation, which is well drained, requires a great deal of 
water, and I know that the application of one inch over the entire 
surface could not keep the cane alive. As a proof of this I would 
say that our average rainfall amounts to about three or four inches 
a month; if that rain falls all in one storm-if we have a three-
inch rain storm-we may be able to shut down our pumps and stop 
irrigating for about six or seven days; but if we have anything 
less than a three-inch rainfall, the land requires water. It is very 
quickly shown by the curling of the edges of the leaves, I cannot 
understand how any such condition as that, which Dr. Maxwell 
has described, could exist unless the land is marshy. 
Mr. Baldwin-I could never understand how he could glive 
an inch a week, and keep the cane growing the way he did, 
especially as there is a sub-stratum of sand at the Experiment 
Station. 
Mr. Scott-The best rainfall, we can have, is from ten to 
twelve inches a 1110nth. When we have less, the cane shows it, 
aNd if we have more than that amount, it is really more than the 
cane requires. I rememher, that Mr. I\forrisoll dming his life-
time compared the irrigation of three inches a week with the 
rainfall of the Hilo district. 
"}!fr. Ec!~art-A great many plantations, of ('ourse, put on a 
great deal morc than one inch of water per \\'eek, and they have 
found in some cases, that it is necessary to pt1t on mor<'. Our 
average resn1ts for tl1(> Ja>t fonr vears, ",ith two crops of cane. 
have 'shown, that with Lahaina cal~e we got the maximum yield of 
sugar with three inches of water per week; one inch gave 
something like 22,000 pouncls of sugar to the acre, and three 
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inches gave four tons more, or 30,000 pounds. With Rose 
Bamboo cane the maximum yields were greatest with two 
inches of water per week, although three inches gave some-
what larger returns than where one inch was applied. 
In the experiments, that were carried out some years ago 
by Dr. Maxwell, I feel certain, that he figured on his amounts 
of water differently than hoth 1\11'. Blouin and myself. 
When Dr. Maxwell stated, that two inches of water were ap-
plied per week, I am convinced, that he averaged up the 
amount of water for the crop, and that that amount was two 
inches per week. For instance, he may not have irrigated 
during some weeks, and in other weeks, to make up for the 
skipping of irrigations, he doubled the amount of water; so 
that his two inches would be the average per week. 
In regard to what has been the practice at the Experiment 
Station since I have been there as a Director" I would say, 
that we have used two inches of water per week as a maxi-
mum in the two inch test. 
The Chairman-Do you put that on regardless of what the 
rainfall might have been? 
Mr. Eckart-Yes. For instance, if we are putting on two 
inches of water per week, -we would stop with about an 
inch and a half rainfaiI, as that rainfall is distributed over 
the entire area. 
The Chairman-Since our discussion, I have read over 
very carefully this morning, the Experiment Station Report, 
which is very interesting, and I find that the results for La-
haina cane are as you state. The', tables are very full and 
complete and I would commend your report on irrigation to 
alI the planters, as containing a precise statement of the whole 
thing-that is the experiments in irrigation at the Experiment 
Station. There they take into account the rainfall. 
The strange thing to me has been. that t11e amount 
of irrigation as advised by Dr. l\Iax\\'ell for all of his 
experiments was one inch a week or four inches in a 1110nth, 
whereas, as I stated yesterday, probably there is not a planter 
in the islands, but who \\'ould say, that the cane reCJuires from 
ten to twelve, and even more inches of water per month-that 
has been the practice. 'vVe have found, in other words, that 
we have used about three times the amount of water that Dr. 
Iv1axwc11 recommended, gathered fr0111 his experiments. Yonr 
experiments just reverse this, and it is a little difficult for us to 
understand how these fig\:res come Ollt in that \\'ay. 
We finc! it to be correct that the Lahaina cane requires 
more irrigation than ;lilY other cane we have on the islands, 
and Rose Bamboo requires much less than Lahaina cane. 
500 'rHE PLAN'rERS' lVION'l'HLY. [Vol. XXIV 
REPORT OF COMMITTEE ON MACHINERY. 
To the President and Members, Hawaiian Sugar Planters' 
Association, Honolulu, T. 1-1. 
Gentleinen :-Through the unavoidable absence from the 
Territory of the chairman and several members of your Com-
mittee on Machinery, the report this year may not be. as com-
prehensive as has been the case heretofore, but I have pre-
pared the following for yom consideration: 
It has been my privilege to have resided in this country 
since May, 1877, and during that period I have been more 
or less intimately connected with machinery, especially that 
of sugar mills; so it has occurred to me that a short sketch 
of the development and advancement which has taken place 
in that time, would indicate in some small degree the various 
steps by which we have attained to our present high standard 
of efficiency. 
The year 1876 was the first year in which. .. w~.,.,enjoyed the 
benefits of the Reciprocity Treaty, and through that treaty a 
new impetus had been given to the sugar industry-a steady 
improvement h<lving been the rule since then, in every depart-
ment of the business. At that time no one ever dreamed that 
more than one 3-ro11er mill was necessary for crushing cane, 
and extraction was not often mentioned as a criterion of effi-
ciency. "What we did hear often was, "How many tons are 
you making?"-"Oh, about ten!" and, mark you, this refer-
: red to a whole day's work, although candor compels the ad-
mission that it was not a twenty-four hour day. But certain-
ly it is a vast step from ten tons of sugar per ten-hour day, 
to as much. as IOO and 300 tons in a twenty-four-hour day, 
which is now accon1Dlished 011 some of our larger planta-
trons. . 
\\Then 8 cent sugar became a past experience, and all indi-
cations foretold a still lower price. it became obvious that 
we would have to get more of the sugar which was in the 
cane, into the market. The first improvement with this end 
in view was made in the vear 1880. when a two-roller mill 
was placed behind the existing 3-roller mill at Spreckelsville, 
Maui. This could not be called a successful experiment, as 
great difficulty was experienced in getting the new 2-roller 
mill to take the feed, :iI1d therefore drier grinding, which was 
the object of the additional mill, was out nf the question. 
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This difficulty did not prove an insurmountable one, how-· 
ever, for in 1884 a.2-ro11er mill was installed at Waiakea, 
which had a patent feeder, the inv.ention of Mr. Alexander 
Young, then manager of the Honolulu Iron Vii orks. 
This combination was eminently successful, the results be-
ing far beyond any expectations. The percentage of extrac-
tion was raised from the seventies to eighty-five and ninety. 
This was such a large increase in extraction, that grave doubts 
were expressed as to the accuracy of the repots. Chemists 
came from Honolulu to verify them, and did so. Even then 
doubting Thomases were rife, and one fine morning the S. S. 
"Likelike" arrived ~n Hilo, with a lot of megass in bags, to 
.put with a fair amount of maceration, through the new 2-
roller mill at \"l aiakea. The engineer of the plantation send-
ing the megass came along to see fair play. The result of 
this special trial was conc1tlsive, and the plantation referred 
to, ordered a mill with a feeder at oilce. Orders then went 
to the Honolulu Iron \i\l orks so fast, that working day and 
night, they could not supply the demand, but had to send to· 
San Francisco and have some made the same as the original. 
We called these mills "~iaceration Mills" on account of the 
water used. 'I. 
I well remember while they were yet new, how sceptical 
many were, as to their necessity. Mr. Alexander Young said 
to a plantation owner one day. standing behind his mill, 
"Mr. so-and-so. you are not getting more than 65 per cent. 
extraction with that mill of yours." "Sir," said 1\1r. So-and-so, 
"you say that again and will have you arrested." "\i\T ell, 1 
would like to put in a mill to catch what is left," said Mr. 
Yound, and the planter ·felt badly hurt at the implication. 
He is still amongst us and may be here today, but he now 
has three 3-ro11er mills. 
Maceration was such a decideu improvement, that various 
combinations of mills were tried in the effort to get increased 
extraction. Some had a 3-ro11er mill with one 2-ro11er mill; 
some tried two 3-roller mills a!1d one 2-roller mill; and others 
again three 2-ro11er mills, etc .. but it soon hecame evident that 
some method of preparing' the cane was necessary, so that 
the first mill would take its feeel steadily and evenly, and 
discharge a blanket of meg-ass, which after dilution, would 
feed to the second and third mills without bal1lking. 
Rollers which were held absolutely rig-id could only do 
g-ooel work with a feeel of uniform thickness. but the then 
necessarily uneven ff:'ed was partly overcome by the applica-
tion of the tog-g-Ic spring·s to the cap bolts of the top roll. 
This, howey cr. dic1 not assnre as steady a feeel at the first 
mill as was necessary. and in our efforts to overcome this 
defect, we were shortly adding to our crushin!:; plants. the 
Krajewski Crnsher, the National Cane Shredder, and the 
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Smith Revolving Cntter; the first installation of each being 
placed at Pepeekeo, Wainaku and Waiakea respectively. 
Some of these machines are now a part of nearly every" fac-
tory, and their value is beyond qnestion. Some factories in-
deed, have installed both a cutter and a crusher, and many 
cutters, which were thrown to one side shortly after installa-
tion, have been since resurrected from the scrap pile, and are 
now doing duty nobly, thanks to Mr. H. Lorenz, who admired 
the knives the first he saw them at work. 
vVe moved along the lines indicated for some years and our 
next marked improvement was destined to be imported from 
America. 
After a short but comprehensive experience with the dif-
fusion process of extraction, the Ewa Plantation Co. deter-
mined to discard this proccss and adopt crushing. In mak-
ing their choice of crushing machinery, they concluded that 
the "Cora" mill, as built bv the Fulton Iron Works, St. 
Louis, was the best and most effective on the market, so the 
company had Mr. Tenney, and 31r. Young of the H. 1. W., 
pruceed to St. Louis and order one. This mill, having three 
3-rollers, with the top roll of each fitted with hydraulic rams, 
the pressure applied to tbe rolls being within immediate con-
trol, and a uniform known pressure being assured for cane 
and macerated bagasse, was a distinct advance over our previ-
ous combir!ations. The extraction rose from 90% up to 93%, 
and it was so necessary by this time to get everything pos-
sible out at the cane, that all interested desired such mills for 
their factories. 
After a trial of one or two seasons this combination was 
found so satisfactory, that new mills were built, following 
the same lines, at the Honolulu Iron vVorks, under the di-
rection of l\J r. C. Hedeman, the then manager. This firm 
placed their first mill of tbis type at Honomu in 1897. Their 
initial venture proving as successful as the imported mill, was 
soon followed by many orders for similar combinations, for 
other plantations. 
This combination (three 3-rollers) with the various feeders 
remained the standard, until the installation two years ago 
at Oahu Plantation of a fourth 3-roller mill, behind their 
threc 3-roBer combination. This installation was the first 
of its kind in the world, thc mills being built by thc Honolulu 
Iron \Vorks, under thc supcrvision of 1\1 essrs. H. Hackfc1d 
& Company's executive cnginccr, l\ r r. l\fax Lorenz, and credit 
for its inccption is duc this gentleman. Thc adoption of 
this idca and its appiication is cntirc1y due to the progressive 
spirit of I-Iawaii<ln p1antcrs and cnginccrs and thc rcsu1ts 
havc amply jl1f'tified thcir jl1dgmcnt. Increascd capacity and 
bcttcr cxtraction with :l miniml1m of maccration havc been 
obtaincd. Thc decrease in maceration is obtained by taking 
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the thin juices from the fourth mill to macerate at the back 
of the first mill. 
The adyantages of this four 3-roller mill combination are • 
so apparent, especially in the matter of increased grinding 
capacity and extraction, that Makaweli plantation on Kauai, 
has discarded their diffusion process, and has installed a simi-
lar outfit with the addition of a crusher, feeling cOl)fident that 
a commensurate saving will be obtained. Also the com-
paratively new factory at Puunene on Maui, is having a fourth 
mill added to each of its three 3-roller outfits, which will 
make their plant, two sets,-each composed of a crusher and 
four 3-roller mills. Other additions of a like nature are 
under way at the Honolulu Iron V\Torks, or are in contempla-
tion. . 
Figure I shows the 3-rolJer mill as used in 1877, the ex-
traction being 75% ; 
Figure 2 shows the 5-roller mills as introduced in about 
1884, the 2-ro11er milb being fitted with the Young system of 
automatic feeder, and having an extraction from 85 to 90% ; 
Figure 3 illustrates the 6-roller milling arrangement as first 
introduced at "\Ai ai1uku in 1890, these mills being equipped 
with a Young automatic feeder system and their extraction 
being about 88%, or ;-tpproximately the same as the 5-roller 
mill. The principal reason for the introduction of this type 
of mill at that time was to dispense with the returner bars 
which were a source of continual trouble and annoying 
breakdowns; 
Figure 4 illustrates the 9-roller mill as first introduced at 
Ewa, in 1894. These mills were of massive construction and 
had powerful gearing; and while it appeared like going back-
wards and returning to the 3-ro11er mills with the returner 
bars and accompanyin~ t01lh1es, such a great stride had been 
made in the dimensions of shafts, returner bars, etc., in com-
parison 'with our former mill construction that. this system 
of mills has been most successful and marked a new era in 
cane crushing machinery. 
Figure 5 illustrates the 12-ro11er type of mill with the addi-
tions of the crusher and revolving knives for the preparation 
of the cane. This type of mill represents our latest ideas 
in mill construction and operation. The construction of this 
12-roller mill is very simiiar to the 9-ro11er mill (Fig. 4) and 
the many advantages of this type of mill are well known. 
First: The 12-ro11er miiI as illustrated haVing same size 
of rolls, has about 25 % greater capacity than the Q-ro11e1' mill 
with the same extraction; 
Secondly: On account of the system of maceration possi~ 
bIe with this mill, an extraction of from 95 to 96% can be 
obtained with half the maceration: in other words, an extrac-
tion of 96(7c can be obtained with 20% maceration while with 
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the 9-roller mill from 30 to 40% is necessary to obtain the same 
results. . 
Thirdly: On account ot the can e passing' through' the four 
mills less strain is necessary on the rolls and as a conse-
quence less wear and tear on the journals, machinery, etc. 
This last, figure NO.5, at present seems to be the limit in 
crushing machinery, hut the increased results, you will notice, 
are not all due to heavier crushing-judicious maceration, 
which after all is a sort of crude diffusion process, has to be 
duly credited with a large proportion of the increase. Any 
further increase in extraction would therefore seem to be nec-
essarily the outcome of crushing and diffusion combined, and 
I notice that several combinations of this nature are already 
in the market, such as the N audet process, which no doubt 
all ow you are watching carefully from reports. As long ago 
as r889, however, some of our island sugar experts had such 
combinations in mind, for in that year Ivlr. Alexander Young, 
then of the H. 1. W., invented and patented his Steam Jacket-
ed Parabolic Diffusion Tube a short description of which is 
attached) and a tube of this description was installed at Wai-
akea in 1890. The reason for discarding this apparatus is 
also given in the description, which was kindly furnished by 
~fr. Young. 
While these impr'oyements were being made in the crush-
ing machinery of factories, equally great advances were made 
in the other departments. Our boiling houses are under such 
control, chemically and mechanically, as to bring the produc-
tion of sugar in them into the category of exact sciences. 
Evaporation has been i11lproved both as to its results and 
economy, for where we u~ed to have the vacuum pan only 
in r877, since then we have had single and then double effects, 
are now using' triple and quadruple effects, or one of the sev-
eral film evaporators. 
Among' the latter, the "Lillie" is in the front rank. I con-
sider this evaporator, when clean and working On clean juice, 
a device as good as any in the market. I have used one for 
four years and like it much better than I did the Standard 
effect. ,\""Ie can do more work with it to-clay than it was guar-
anteed to do and it is much more economical in every respect. 
It has its faults, but so have all the others on the market. 
Other improvements, such as Central Condensation Instal· 
lations, the better entrainment facilities, superheated clarifi-
cation, and others, would more properly come uncleI' the de· 
partment of Manufacture, but I would like to note in passing, 
that the \Veston Centrifugal, which was invented and per-
fected in these Islands by :i\>f r. vVeston, one of the old H. 1. 
W. boys, is still the standard drying machine the world over. 
Of late it has been supplemented by evaporating dryers, such 
as the "Hersey." The advantages claimed for this additional 
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process, are that it enables the sugar to keep better during the 
long journey which most of our product ~las to take before 
being placed on the market; shrinkage and loss is practically 
eliminated, and it allows inferior grades of sugar to be worked 
up to the shipping grade without fear of deterioratIon during 
transportation. Last annual meeting I made enquiries in re-
gard to this method of drying, and from my observation of 
Olaa's experience last year, I have come to the conclusion that 
I needed one of the outfits, so am placing one this year. At-
tached wiiI give report from .olaa as to results from this dryer. 
All the work which we Wtve hitherto outlined depends en-
tirely on a portion of the factory to which I am afraid, we 
have not at all times given t.he consideration which it deserves 
-I refer now to the Steam Generators. True we have bet-
ter and more economical boilers now than we used to have in 
1877, but when we come to think of it they would need to be. 
Now-a-days, we add a pump he,re and an engine there, and 
put on a crusher and a few such other additions, but until the 
limit of forcing is reached we are often-times unable to add 
to, or increase our boiler battery. Several plants indeed from 
lack of room to extend, or from having their battery in a 
poor steaming location, have had to supplement their normal 
boiler capacity, by adding a forced draft outfit to their boiler 
room. 
The class of boiler used in nearly all our sugar factories, is 
of the horizontal, externally fired, return tubular type. But 
comparatively few factories are equipped with the water tube 
boiler. I myself think that this standard boiler (usually 7' 
dia.x20'I"th.) is the best boiler we have for pressures up to 
100 pounds but for higher pressures no doubt, the water tube 
boiler is more suitable. This standard tubular boiler is rec-
ognized in the engineering world as being one of the most 
efficient steam generators there is. It has many points in its 
favor from the point of view of a sugar mill operator. It 
carries a large supply of water, which conserves the heat, has 
ample steam space, which allows the furnishing of dry steam, 
and on account of its implicity of construction, cleaning and 
repairing can be easiiy attended to. 
A novel arrangement of multi-tubular boiler setting has 
been lately introduced by Mr. ]\'1. Lorenz, and installed at 
Oahu and other plantations. in order to save valuable floor 
space and expensive brick work. Two tubular boilers have 
been set, one above tile other, and arc connected tog-gther as 
far as steam connections are concernecI, to one steam drum; 
, the feed for both boilers is delivered to the upper one, the 
lower boiler getting its supply from an overflow pipe from 
the upper one. The upper boiler therefore will always have 
a fixed quantity of water in it, and the feee! for both boilers is 
regulated by the requirements of the lower one. Excellent 
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results have been obtained at Oahu Plantation with this ar-
rangement of setting, in which one furnace supplies heat for 
the twin boilers. 
Figure 6 illustrates the Lorenz system of twin boiler arrange-
ment, the main object of which is to reduce the floor space 
required by the multi-tubular boiler and further to permit of 
present boiler installations being doubled without the neces-
sary additions to buildings, changing of flues, brick work, etc.,. 
etc. . 
Before leaving the subject of boilers there is another point 
to which I would like to call your attention. Has it ever occur-
red to you, gentlemen, how few boiler troubles we have had 
in these Islands, and the consequent credit which is due to 
our engineers? vVe frequently read of boiler explosions in 
other countries, and or.. the mainland, where they have licensed 
men and insurnce supervision, but I have yet to hear of an 
explosion on these Islands, either in the sugar factories or in 
the Inter-Island steamers, during my 28 years' residence here. 
This record speaks volumes for the care and efficiency of our 
engineers, who labor with a class of help, and under circum-
stances which are often trying to state .it mildly. No license 
law that was ever conceived, or could be conceived, would 
insure us any better record than we have already, but might 
force men on to us who were not careful, although they might 
he otherwise competent. 
Our Inter-Island transportation facilities have kept pace 
with our needs and the machinery and equipment of these 
local vessels is modern and up-to··date. Those of us who had 
to travel On schooners and on the first steamers which were 
placed in this trade. must acknowledge that now traveling is 
comparatively speaking luxurious, and has certainly been 
safe. Turning to freighting, I believe that I am conservative 
in stating that our method of shipping sugar by wire chutes, 
at different open road-stead landings, is more efficient than it 
is at any other place where it is used; cost of shipment" has 
certainly been reduced by it. vVire chute landings here han-
dle, as an ordinary day's work, at the rate of So tons of sugar 
per hour, and one is in course of erection at Onbmea, in the 
Hila District, which will handle about 70 tons per hour. The 
best work, ·which I can find being done at similar landings 
elsewhere, runs from 30 to 35 tons per hour. Better work 
may have been done but I have been unable to get a record 
of it. 
Machinery has taken its place in the fields to a greater 
extent than ever before. Labor has been saved by the differ-
ent mechanical cane loading devices, and I trust the day is 
not far off when we will have a harvester which will at least 
cut the cane, even if it docs not combine the operations of 
cutting, and loading ready for transportation to the mill. I 
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feel confident that were it not for the stones on Waiakea we 
could ~ut all the Caledonia cane by machinery. 
No machinery report can be complete unless the marked 
saving effected by the use of oil fuel over coal, in pumping 
plants and locomotives is noted. I have been fortunate in 
getting some practical figures from Mr. J. N. S. \Villiams of 
Puunene Mill, and J. A. Low, of Honolulu Sugar Company, 
bearing on this matter and submit them attached as received. 
I also beg to submit the following individual contributions: 
Bagasse Diffusion ....................... Alexander Young 
Setting of Mills ............................... An Engineer • 
Fuel Oil. ............. .' ................... J. A. Low, Oahu 
Fuel Oil. .......................... J. N. S. Williams, Maui 
Chas. C. Kennedy, Esq., 
Waiakea Mill, 
Hilo, Hawaii. 
Honolulu, T. H., Sept. 18, 195. 
Dear Sir:-The steam jacketed parabolic diffusion tube for the 
diffusion of bagasse after receiving its final crushing in the roller 
mills, was invented and patented by me December 31st, 1889. 
It was erected and operated at the \Vaiakea l\1 ill , Hilo, Hawaii, 
in 1890. 
The tube was about 54 inches diameter, deflected downward 
in parabolic form, it was packeted at intervals for steam to main-
tain the liquid at the desired temperature in the tube throughout 
its entire length. The tube was circular and smooth inside so as 
to offer the lealst possible resistance to the trash in its passage. 
It was constructed as nearly as possible to the .curve an endless 
chain with sufficient sag to it would take if hung over two pul-
leys placed at the proper distance apart. 
The diffusion water was thrown info the tube at the end where 
the trash was continuously. delivered and after percolating 
through the traph which moved in an opposite direction for the 
whole length, flowed off near the end where the trash entered as 
delivered from the roller mill trash carrier. 
The reason for its operation being: discontinued after a mere 
trial were: (a) That the gearing for driving the endless chain 
of skeleton discs was fault yin construction and inadepuate to 
perform the work required, (b) it was contended in those days 
by ma}ny experts that the additional sugar to be obtained by dif-
fusion 0 fthe trash over that obtained by maceration would not 
compensate for the outlay for such a diffusion apparatus and the· 
11anclling of the trash to make it dry enough for fuel again; (c) 
508 'I'HE PLANTEHS' MONTHLY. [VoL XXIV 
the apparatus was expensive in the first plaice and after due de-
liberation it was decided not to spend the additional money re-
quired to make the necessary alterations to make it effective and 
economical in its work. 
Yours very truly, 
ALEX. YOUNG. 
SETTING OF MILLS TO GET THE BEST EXTRACTION. 
BY AN ENGINEER OF TWENTY YEARS' EXPERIENCE. 
I must say that I do not know of any "hard ~nd fast" rules for 
the proper setting of mill rollers to obtain maximum good re-
suIts; the difficulties in the way of such setting are, in the 
writer's estimation, insurmountable. 
In common with others, I have seen many such rules which 
were guaranteed to solve the whole question of "How to do it," 
but these solutions nearly always emanated from persons of 
limited experience as mill men, or from those who were never 
conspicuous for phenominally good work. 
A tr~in of mills consisting of less than ine rollers with a pre-
liminary adjunct such as revolving knives, or crusher, is 110 
longer worth considering and a fourth set of rolls has proven its 
value beyond question; but even this addition does not help to a 
fixed rule for mill setting, and the person who can so adjust his 
mill at the be!§.inning of a grinding season as to have it rUI1 un-
altered during the whole crop, and give best results, has not yet 
appea.red. 
Let me give an illustration to establish this point. The man-
ager of a plantation orders his engineer to be ready to grind cane 
on a certain date, and adds that he would like to pass through the 
mill 500 to 900 tons, or some other specific quantity of cane. as 
the ca,se may be,· every twenty-four hours. Obviously the thing 
to be done is to adjust the feed roll of No. I mill, so as to take 
the required amount of cane, but just what that adjustment will 
be cannot be determined while the mill is idle. 
The structure of the cane is the factor which determines this ad-
justment, but if the rolls are set so that any further closure will 
cause the mill to refuse the feed, the proper adjustmcnt has been 
made and alI has been done that can be done to give roll No. I 
its proportionate amount of work. The first rollers of each of 
the following mills must frecl yadmit the bagasse as it reaches 
them in turn, each having the same careful adjustmcnt as No. I 
roll of the first mill. These conditions are absolute and easily 
reached. The proper position of the third roll in all except the 
last set in any train of mills, depends likewise on the character of 
'cane being ground. The apparent stress on mill, careful in-
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spection, and (if possible) chemical analysis of bagasse, all help 
to a conclusion and the rolls are fixed. 
This might be a proper moment to take careful measurements 
and formulate a rule, but in less than twenty-four hours the whole 
thing will be dis-arranged. Intermediate and ultimate mills are 
refusing) their feed, fibre in the cane has run up to such an :ex-
tent that the feed is too heavy, or, the cane is soft with a non-
resistant fibre and is what might be termed squashy, becoming 
mOre so with each operation until all tenacity is gone, and with-
out alteration, the mills might as well be expected to grind mud-
press cakes. : 
The first condition is easily met by opening the feed rolls. The 
second condition will not permit such an operation, for, if the 
roll is pulled back, far enough to take such feed, carrying a fair 
degree of maceration, the bagasse enters the mill so wet that not 
only will the back rolls spit incessantly behind, but the bagasse· 
will enter the fire r00111 carrying such excess of moisture as wilt 
materially reduce its fuel value, and the extraction has dropped: 
off also. Without suggesting the remedy for this last condition,. 
enough has been said to show that to meet either it, or the first 
condition, the mills have to be readjusted, and until conditions 
change, the "hard and fast" rule may be turned faced to the wall. 
Surface speed of rolls, depth of feed, etc., are other questions 
not now considered. 
The mill of today has made possible a high deg~'ee of ex-
traction, and has brought with it increased responsibility to the 
man in charge. Best results are obtained by those who are most 
observant and are readiest to adjust the mill to suit the char-
acter of the cane upon which it is working. 
FUEL OILS. 
<::. C. Kennedy, Esq., 
Acting Chairman, Committee on Machinery, 
Hawaiian Sugar Planters' Association for 1905. 
D~ar Sir :-ReplyinR to your favor of August 15th, last, re-
questing a writing from me on fuel oils, both as to their good· 
and bad features, the final vaiue as compared with coal, and 
the economy, including the labor saved, I beg to submit the 
following based on the experience of the Honolulu Plantation,. 
and my Own knowledge of the subject. 
II/trod /le!iol/. 
In the beginning of I<)03 the question of substituting fucl oil 
for coal at the pumping stations of the Honolulu Plantation 
Co. was carefully considered. Cost of installation, safety ill! 
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operation, expense of boiler repairs, saving in labor and sav-
ing in fud expense, were the main item considered. This 
paper has to clo with the last three items mainly, of which 
the saving in fuel cost is by far the most important. In order 
to determine this, the cost and quality of each fuel must be 
at least approximately known, and we give below such data 
as was then available, our preliminary estimates, and lastly 
the results ot 18 months' experience with oil fuel compared 
with previous results with coal. 
Coal. 
Australian coal from the Duckenfie1d and East Greta Mines 
was principally in use at all of our pumping stations up to 
1903, and cost this company an average during 1902 of $7.89 
per ton of 2,240 pounds laid down at the pump. The coal 
from these mines had been determined upon as the cheapest 
in the market afte!' having made a series of evaporative tests 
of seven different coals that were being purchased by this 
company, the first cost of coal and evaporative power being 
considered in arriving at thIS conclusion. Several of the coals 
tested cost less money per ton but their evaporative power 
being less, established the above grades as the most economi-
cal. The tests were made under ordinary working conditions 
and no special attempts were made to secure "results." W ~ 
found that one pound of the above coal~ would evaporate 
eight pounds of ,vater from and at 212 0 F., or in other words it 
cost $0.0004~75 to evaporate one pound of water with either 
of these coals as fuel. 
Oil. 
The fuel oil offered to this company under contract was to 
be 140 to 20° Beaume at 60 0 temperature Fahr. and deduc-
tions were to be made for impurities exceeding 10/0. Cost de-
livered at pumping plants was to be $1.45 per barrel. Oil 
was to come from the Coalinga oil fields, Fresno Co., Cal., 
which oil is exceptionally free from asphaltine and such im-
purities as sand, wai:er, etc., and has, from laboratory deter-
minations some 18,840 D. T. U. A sample lot qf ten bar-
rels of this oil was secmed and one of the boilers at one of 
our pump plants changed to an oil burner and an evaporative 
test was made uncler ordinary working conditions as had been 
·done in the case of the coal test above mentIOned. This re-
sulted in showing an evaporation of 15.01 pounds of water per 
pound of oil from and at 212 0 Fahr., or it cost $0.0002922 to 
evaporate one pound of water with fuel oil. 
Prelilllinary Co IIlpa I'iso II. 
Here then we had a basis on which to compare the fuel 
item of our pump expcllse which showed that the oil fuel cost 
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66.S% of the coal fuel. There remained to compare the item 
of boiler repairs and labor, and in this case it was necessary 
to rely upon the testimony and experience of others who had 
installed oil fuel in their power plants, all of which pointed 
towards but a slight incrcase, if any, in the first item, (boiler 
repairs), and a substantial saving in the latter (labor). DpOll 
this showing, the Honolulu Plantation Co. then installed the 
oil fuel system in all of its pumping plants, and we now come 
to a _comparison of the actual results with both fuels over 
an extended period when reduced to cost of lifting one million 
gallons one foot high, which is the important point with all 
pumping plantations. 
Theoretical C omparisoll. 
Practicallv the same result is obtained by the following 
theoretical comparison: 
The oils we have been using show an average density of 
IS.5° Beaume; a flash test of 2050 F., and they produce ap-
proximately 18,S40 heat units (B. T. D.) per pound. 
The Australian coals we used before the introduction of 
oil showed an average of 9,9971 B. T. D. per pound, which is 
only 52.9% of the heat units obtained from a pound of our oil. 
Taking the cost into consideration we have: One barrel of 
oil (42 gallons) at .9440 specific gravity weighs 330.6 pounds, 
which at the average price of $1.45 per barrel is equivalent to 
.43Sc. is equivalent to .00002325c. per heat unit, and one pound 
of coal, or 9,971 heat units at .352c. is equivalent to .00oo03530c. 
per heat unit. Thus showing the cost of oil heat units to be 
65.S6% of the cost of coal heat units. 
Practical Results COJl/pared. 
From pump records kept at all of our pump stations we 
have the average cost for coal fuel for the year 1902 to lift 
une million gallons water one foot high. These figures are 
based on pump displacemcnt in which -a deduction of 5% for 
slip has been made. 
From similar !Jump reports wc havc thc cost to lift one 
milJion gallons one foot high for oil fuel, $0.02904. This is the 
avcragc of IS months, "ane! figures are hasee! on pump dis-
placcment, and the 5% deduction madc for slip as above. In 
a word fucl oil costs 66.1% what coal cost us, which is prac-
tically what our prcliminary tcst gave 11S. Or to put it in 
anothcr way, onc ton of our coal was cquivalcnt to 3.67 bar-
rels of our oil, and whcncycr wc can land a similar quality 
. of coal at our pumping plants at $5.31 per ton then therc is 
110 saving in oil fuci at $I.4S pcr bar:cl. 
Since 1903 this compal1\- has heen hasing all pUIllP expense 
items on th~ quantity of watcr actually delivcrcd as deter-
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mined by weir measurement. Previous to this time, however, 
we based our figTJres on pump displacement, with an allow-
ance of 5% for slip, and in order to make comparison for the 
two periods it was necessary to take pump displacement as a 
basis in both cases. 
Labo1' Saving. 
The installation of fuel oil has reduced the labor at each 
pump station that was regularly employed while coal was 
used, to some extent. This saving when considered with the 
total expense of anyone pumping plant however, becomes in-
significant, not being more than 2 or 3%. In large power 
plants where a small army of coal passers had been employed, 
.a substantial saving could be shown, as the same force of men 
can care for' a large oil system as are required about a small 
-one. For this reason no very important saving in pump ex-
pense has been made through reduction in labor, except that 
the class of labor which we have in firing, maintain a more 
steady steam pressure in firing oil than when firing coal, 
which is very gratifying. 
Boiler Repairs. 
Repairs to boilers have been increased with oil fuel owing 
to the burning out of tubes. This item of increased cost, like 
the saVing in labor above mentioned, does not effect the total 
pump expense to any marked extent. In the 13 boilers in use 
.at our four pump stations we have in two years replaced ap-
proximately 70 boiler ttlmes. There is also a slight increased 
-cost in the repairs of furnaces. All these increased repairs 
together will just about offset the decreased labor account, 
arid we therefore conclude that this company has effected a 
saving of from 3:1% to 35% in pumping expense through the 
installation of fuel oil. 
installation. 
The cost of installing an oil burning system is compara-
tively small, amounting in our case to an increase of about 
1-1% in the cost of the pumping plants. The outlay included 
-cost of spur tracks, storage tanks for 6 days' run, a supply 
tank set below the level of the burners in the furnaces, oil 
pumps, piping and euipment, and the expense of changing 
furnaces from coal to oil burners. Both the Babcocks and 
Wilcox and Heine obilers are in operation at our different 
pump stations and we have found no material advantage that 
either make has over the other in efficiency with oil fuel. The 
type of burners used does not seem to make any great differ-
ence. vVe have tried the IVforrissy, Low and Owens makes 
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and are of the opinion that they are all of equal efficiency, and 
as long as the oil is thoroughly atomized and the baffle walls 
in the boiler tubes are properly set to control the draft, and 
the fu~naces are of sufficient size, and the oil is intelligently 
handled, you can get the same results with any of the first 
class burners on the market. The claims 6f increased effici-
ency that every patentee makes for his particular burner are 
due to the fact that after a man puts in his own patent burner 
he will always take more interest in the machinery under his 
care and bring the entire plant up to a greater efficiency, and, 
of course, he immediately gives all the credit to his patent 
burner. As before stated a properly designed furnace and 
intelligent firing will give results such as we have obtained 
with any of the first class burners. 
Locomotives. 
Oil fuel has also been installed in the locomotives of this 
comRany, and resulted in some saving in fuel expense. We 
have no records of miles run by locomotives or of freight 
handled, and the only way to make a comparison at all was to 
compare the locomotive fuel bill for each month after the oil 
had been installed, with the same month of the year previous 
when coal was used. vVe found a saving of about 8% in the 
fuel item. The saving in cost of fuel was not the important 
point in this connection. Doing away with sparks from coal 
burning locomotives and reducing the danger of cane fires 
was by far the greatest benefit derived from this change. We 
look for a greater saving in the fuel item during the coming 
season due to changes being made in our boilers. 
Good alld Bad Features. 
Under this heading my general knowledge of oils comes 
from my study of the question, and experience, and from argu-
ments and statements made by representatives of oil com-
panies, and such data as I have read on the subject. 
Having now answered all your queries on the good features 
in the way of the profitable end of the use of fuel oil, there 
remains but to point out some of the mistaken conceptions 
regarding its value and to mention some of the objectionable 
points in regard to its use, some of which we have learned 
through experience. Care should be taken in the use of oil so 
as to secure a uniform grade, especially with reference to the 
flash point as it would be very dangerous to change suddenly 
from a high flash point oil to a low flash point oil without the 
knowledge of the operator; when once a furnace and burners 
were arranged fo" the former. Herein lies the chief danger in 
the use of ~l11Y oil which varies greatly in its volatile content. 
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An accident occurred by the blowing out of the side waIl of 
one of the miII boilers of the Honolulu Plantation Company, 
due to just such conditions, namely, a sudden change in fir-
ing oil of 16° Beaume flashing abotlt 200° F. to oil of 21° 
Beaume flashing 1340 F. If the affair had been reversed and 
the change from a light gravity oil to a heavier gravity, no 
accident could have occurred because of the burner being set 
for the thinner oils. GeneraIIy the higher gravity oils are 
always liable to contain some of the more volatile compounds 
which may at any time give off an inflamable vapor even at the 
ordinary temperature. 
With the class of labor which we have doing the firing of oil 
on this plantation, I feel my responsibilities are much lessened 
and the dangers to property decreased by using the high flash 
test oils. One or two other accidents have taken place on 
these Islands where the higher gravity oils have been used, 
and I know of none where the lower gravity oils were in use. 
The fuel oils of California do not have uniform quality and 
vary considerably. 
There are a number of causes which result in greater or less 
value of fuel oils, principally the moisture foreign matter (as-
phaItine), sand and sediment. In certain localities of California 
some grades of oil can be purchased very sheaply and at figures 
far below what is being paid for oils shipped to this country; 
this is due to the fact that they contain only a small percentage 
of the higher distillates, which are not sufficient to make them 
profitable refining oils, yet increase the danger in using because 
of the low flash point resulting from this smaIl percentage of 
these extremely volatile compounds. 
It is weIl known according to chemical formulas that pure high 
gravity oils contain more heat units per pound of fuel than do 
the low gravity oils, and the conclusion is sometimes drawn that 
the high gravity oils are for this reason more valuable as fuel; 
but practice disproves this, for the fact is, when buying a barrel 
of low gravity oils we secure more pounds of fuel than in a bar-
rel of high gravity oil. Bearing out this point we note the ex-
perience of this company with the two classes of oil which it has 
used, namely, the high gravity oils from the Union Oil Company, 
and the low gravity oils from the Pacific Oil Transportation 
Company. For two weeks this company received oil from the 
Union Oil Company's tanks during a temporary shortage of the 
Pacific Oil Transportation Company. This oil was much lighter, 
being about 20° to 22° Baume, and had a lower flash point. We 
made careful note of the daily consumption of oil at each station 
and found it a remain practically the same. In one case an ad-
ditional barrel or two was used on sever~l days. On taking an 
average, however, for two weeks, we fonnel the cost of lifting 
one milIion gallons one foot high was within one one-hundredth 
of a cent of what it had previously been with the heavier oil. 
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We explain this, as before noted, by the fact that in a barrel of 
I6° to I8° Batune oil we secure more pounds of fuel than with 
the lighter oil. Also the Union Oil Company's oil came from 
Santa Barbara, and the oils from that district generally contain 
from 7 to I2% asphaltine and a slight percentage of foreign mat-
ter and water in solution. The asphaltine weighs but from one-
third to one-quarter as much as the oil it displaces and hence re-
duces the weight materially, besides having only about one-
quarter the calorific value of the oil. It is such practical results 
as these where the different oils have been used under exactly 
similar conditions that have educated people who use fuel oil, 
that it is valuable only in the same degree as coal, and ,a con-
clusion as to its value should only be drawn from a test showing 
the pounds of water which one pound of fuel oil will evaporate, 
and that no standard of gravity or flash test will establish the 
relative heat producing qualities of an oil; therefore, the per-
centage of impurities in crude oils will vary to such an extent 
that comparisons of heat value of different oils will be of no 
value whatever unless made under exactly similar conditions. 
. Respectfully submitted, 
JAMES A. LOW. 
Aiea, Oahu, October 24th, I905. 
Puunene, Maui, Aug. 20, I905. 
C. C. Kennedy, Esq., 
Waiakea Mill Co., Hilo, Hawaii. 
My Dear Sir :-Replying to you esteemed favor of the I6th 
inst., I take pleasure in handing- you the following concerning 
California erude oil as fuel. 'vVe now use this fuel in our pump-
ing plants, locomotives, steam plows, machine and blacksmith 
shop and mill, when required, with g-reat satisfaction. The figures 
given are taken from our records of the work at our largest pump-
ing station, which is equipped with two Allis Chalmers Riedler 
Triple Expansion Pumping- engines of 10 million g~I1ons capacity 
each. Boilers are of the Seclerhohn type, fitted with economizers 
an dall modern impro"ements. . 
Year I902, coal used only, cost for fuel. .......... $rS,oIS.56 
Water delivered to 225 feet elevation.. 2147.5 millions of gallons 
Cost of fuel only per million gallons lifted one foot high .... 3.7.1c 
Year 1904, oil used only, cost for fuel. .............. $r949S.67 
Water delivered to 226 feet elevation .. .1047.7 millions of gallons 
Cost of fuel only per million gallons Ii fted one foot high .. 2.S3c 
Taking the cost of coal as the basis, these fi~ures show that in 
oil firing the fuel cost is 75.87% of coal firing. 
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Labor Saved-This depends entirely on the size Qf the plants, 
as it is clear that a small plant employing only one fireman per 
watch cannot reduce its pay roll by using oil instead of coal; but 
on a large plant the saving may be very great. 
The foliowing figures are from the records of the above men-
tioned pumping plant: 
Year 1902, coal firing, total pumping hours ........... 5948 
Wages paid for station, inclusive of engine tenders and 
firen1en ........... . .......................... $6597.96 
Cost of wages per hour .................... $ 1.09 
Year 1904, oil firing, total pumping hours ............. 4048 
Wa~s paid for station inclusive of engine tenders and 
firemen ........................................ $2647.05 
Cost of wages per hour .................... $0.65 
Taking cost of coal as the basis these figures show that the pay 
roll of a large station when firing oil may be as much as 40% 
less than when firing coal. 
The combined saving in labor and fuel is then as follows; 
Year 1902, coal firing, cost of fuel. ..... ; " ........ $18,015.26 
Wages............ ......................... 6,597.q6 
$24,61 3.22 
Cost per million gallons lifted I foot high ........ 5.09 cents 
Year 1904, oil firing, cost of fuel. .................. $19.498.67 
Wages...... ....... ........................ 2,647.05 
$22,145.72 
Cost per million gallons lifted I foot high ........ 3.21 cents 
Which figures show that the combined saving in oil firing as 
against coal firing\., (taking coal firing as the basis of compari-
son), amounts to 37%. 
This large combined saving can oniy be realized on a large 
plant, but the saving in fuel cost can be obtained on any sized 
plant. 
We have not been able to detect any undue deterioration in our 
boilers or furnaces since using oil as fuel, and I am therefore not 
able to bring forward any bad features, on the contrary the use 
of oil in locomotives for plantation use ,tends to reduce the risk 
of cane fires as there are no sparks; it is much easier for the men 
to handle and consequently the locomotives are kept in better 
shape with less labor. 
Trusting that this will prove useful, I remain, 
Yours very truly, 
J. N. S. WILLIAMS. 
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Mr. David Forbes-I would like to ask for some information in 
regard to the question of fuel oil. I would like to know the ex-
perience of some of the gentlemen using fuel oil as to whether 
they apply it to the steam plows. vVould it result as well as it 
does with the locomotives? 
Mr. Mead-Mr. Williams states that he used it on his steam 
plows. 
The Chairman-I do not think there is quite sO much saving 
on the steam plows as there is with its use in connection with 
locomotives. As you see, there is some difficulty in transporting 
the oil around into the field. Of course fliel oil does save labor in 
most branches of the plantation work. I do not think there is 
really any labor saved in its use on a steam plow, but still our 
figures show that there is a saving in it. Mr. Goodale, do YOll 
use oil on the steam plows? 
Mr. Goodale-No we do not. As the fire box of a steam 
plow eng)ine is quite small, I think there would be some trouble 
about properly protecting the front of the boiler. I think that 
has been one trouble with the locomotives on account of the small-
ness of the fire box, and the fire box of the steam plow engine is 
still smaller than that of rthe ordinary locomotive. 
Mr. Scott-NIr. President, I would like to ask Mr. Goodale 
or some of the other gentlemen who are using the Lillie effect 
whether they are easier kept clean than the ordinary Standard 
effect. 
Mr. Goodale-At Waialua we had a great deal of trouble with 
our Lillie effect in keeping it clean. The machine when it was 
sent out had a capacity of 250,000 gallons, but it nev~r did it 
after the first three or four days. Then we objected, and an 
addition was made to it amounting to about 50% of its original 
capacity, making it 375,000 gallons capacity by Mr. Lillie's 
method. vVhen we started it the representatives of the Honolulu 
Iron Works came out and made a very careful test of it, and 
during the first week's run it did work up to its capacity, but 
there was a continual falling off in its capacity from rthat time on. 
Every year since w:.:: have used it, we have stopped once dur-
ing the season and gone through a thoroug;h cleaning process. 
We boiled it out with soda and muriatic acid, then allowed it rto' 
stant! as long as possible fuIl of vinegar, then we eIrew that out and 
thoroughly cleaned it. I do not know whether there is any differ-
ence in the quality of the juice or substances which these juices 
contain that formed scale, or what it is, hut we have a very harel, 
f1inty scale on the second. third and fourth effects. It is very re-
fractory. On the first effect we have a sort of a sliding mud j·hat 
is very easily removed on Saturday night and Sunday. The 
labor of scraping the tubes is very great. It ·cakes as many men 
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as can possibly work in the effect all day Sunday to clean the 
tubes and then they are not cleaned satisfactorily. 
Mr. Baldwl!l-Uur Lillie effect is the largest on the Island I 
think. It is a very large apparatus. It has not done the work 
that it was guaranteed to do, not by any means, and we have had 
a great deal of trouble with it. We have overcome some of the 
difficulties. Our eng1l1eers have studied it and have found where 
they could make improvements here and there, and now it is 
working very much better than at first; but I rather think that 
if we were to build a mill again, that we would build a Standard 
effect. The principle is simple and perfect, and there is a great 
deal about the Lillie effect which does not w(irk well. 
Mr. Scott-I had to renew my triple effect eluring 
the last two years, and I put in a Standard effect with 
40% more heating capacity than myoId one was, and this year I 
found that there was a great deal of difference in our juices, 
that is, we have had no difficulty in keeping the first and second 
pans clean, but it has been almost impossible owing to the ma-
terial in the juices to keep the third pan absolutely clean. It 
would form even with the use of the strongest vinegar reinforced 
by sulphuric acid and other ingredients. \iVhether it 
was owing to the liming of the lands or a difference 
in the cane, that is in the Yellow Caledonia cane which 
we have mostly-I do not know, but we have had difficulty and 
have sent samples of the scale to the Dearborn Company. They 
sent me out a barrel of compound that was used largely here on 
Oalhu, but it did not meet OUr requirements. We. sent on some 
of the scale to Chicago and had it analyzed there, and they sent 
out another compound, but \ve only received it on the completion 
of the crop so that I cannot say how it may act,-so I cannot say 
whether Wt'! shall be able to keep control of the scale or not, but 
there is a great difference in our juices from what they were 
when we were working largely with Lalhaina cane. 
Mr. Goodale-There has been a much greater loss by entrain-
ment than we expected, and that increases as the machine gets old. 
Some misunderstanding has arisen over the time appointed for 
the reading of the Experiment Station report, and Mr. W. O. 
Smith kindly volunteered to fill up this time with a talk on 
tobacco culture. 
Mr. Smith-I would like to ~ay a few words on the matter of 
tobacco culture. Years ago the subj ect was discussed at a meeting 
of the Planters' Labor and Supply Company, and when lVIr. Jos. 
Marsden was sent on his expedition to India, Goa, Java and 
Sumatra, he looked into the subject and brought back from 
Sumatra quite a quantity of tobacco seed, which he said 
was from the various varieties of tobacco grown in St1matra, 
and it was represented that for many years St1matra had la-
bored t1ncler the same difficulty as these islands in regard to 
the difficulty of obtaining a m"arketable kind of tobac~o, and 
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it was for a long time considered almost a useless undertak-
ing. It was said that there was too much saltpeter in the 
soil, and other things. Finally they obtained a good grade 
of tobacco, and now, and for many years past-ten or fifteen 
or twenty years-they have developed a large export trade in 
tobacco, the tobacco being used mainly for wrappers. 
We are now going to have the Philippines to contend with. 
Their main industries are hemp, tobacco and sugar. It has 
been represented that the capacity of the Philippines for su-
gar development is very limited; on the contrary it has been 
represented by disinterested persons that the possibilities are 
great, but the Philippines will always be a great competitor 
of these islands, unless we get some other industry besides 
sugar to depend upon. Their three grc::at industries are 
hemp, tobacco and i'ugar, besides other incidental industries, 
and they have large forest possibilities there of lumber, timber 
and wooden materials, which may be very valuable in the 
n;tarket; but they have three feet to stand on, and when 
adversity touches one, they have the 9ther two. 
We have had the rice industry. That is now in a verv bad 
way. Perhaps many of 1.he sugar planters may not realize 
how serious the decadence of the rice industry is, and what 
it means to these islands, particularly to Kauai and Oahu. 
I am connected with the Bishop Estate which has rice lands 
on this island, for instance all through the Koolaus and around 
Waialua and through Ewa, and I can say that the property 
of Mr. A. S. Wilcox of Princeville has been turned mainly 
into rice producing property rather than sugar, but that with 
the very low price of rice, and their inability to obtain Chinese 
laborers, the industry is in a very bad way. It has affected 
the Hawaiian people very seriously. In many cases most 
of the lands belonging to the common natives were rented 
out to the rice growers, and they got good revenues that way. 
The Chinese mix with the Hawaiians more than anv other 
alien race who have come here. and they have been -a great 
benefit to the common native in helping to support and to 
maintain him. 
To take the matter of the common retail trade at Hono-
lulu, and its environs about Honolulu-it has been very much 
hurt-not one dealer, but very generally. Hard times have 
affected it, and there have ~)een other incidental matter& 
which have affected Honolulu. For instance, the steam 
carrying trade, in supplanting the sailing vessels. 
The big vessels that come here now hring all of their 
own supplies, spending only $300 or $400 a mOll~l1 here wh(,fI~ 
the sailing vessels formerly spent $3000 or $4000 a month in 
Honolulu alone. 
It remains, however, that we are coming down to the fact 
that we have only one industry to depend on, unless other 
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things can be developed. The pineapple canning has become 
very successful, and that is a very hopeful thing. 
Mr. Bruner and Mr. Louisson are still making success with 
coffee, but tobacco, which is one of the greatest commodities 
of the world, is still in its infancy. It is said that there are 
many millions of people who use it more than any other food 
product. Of course there is a great consumption of rice, 
and there are millions that use potatoes, as well as a great 
population of the world who use the wheat and grain prod-
ucts, but universally the worlcl over, tobacco is used, and 
there will be no detriment in the slightest way to give some 
attention to the tobacco industrv as well. 
The Chairman--I think most- of the planters are giving it 
attention already. 
Mr. Smith-then I will simply emphasize that a little 
further. I am very glad if that is so-that most of the plant-
ers, as you say, are trying it, but I think that isn't correct 
that most of the planters are trying experiments in tobacco 
culture. I think that a yery few are trying it-in fact just 
'a few on Hawaii and a few in other places. 
Mr. Jared G. Smith of the United States Experiment Sta-
tion has given careful attention to the soil suitable for it, and 
experiments in tobacco are being conducted now by him; but 
there should be more general attention given to the matter of 
tobacco clllture, so that many lands which are not suited to 
cane culture could be thus used, and even portions of the 
cane land might be used [or that purpose. But we are in a 
very bad way in regard to our labor-that is common em-
ployes-in having to depend simply upon the one produc-
tion of sugar. The population, which would find employment 
in some of these other industries would help to make a resi-
dent ropulation, so that at times of need, they would be avail-
able for the sugar industry. 
I hope personally that this matter of attention to tobacco 
culture anci the experiments, which are being macie wiII be 
thought of more seriously than ever, for it does seem to be 
one of the possibilities, which may help us in many ways, and 
help, us in our competition with the Philippines, which is 
bound to come. vVe may oppose the reduction of the Philip-
pine tariff all we have a mind to, but in the end we have got 
to compete with that country which has got three great in-
dustries to stand upon, and we have only one. 
Last Saturday I went with Mr. A. S. 'Wilcox, who has given 
some thought to this subject, up to the United States Experiment 
Station, where I was surprised to find a large number of varieties 
of samples of tobacco which Mr. Smith had there, and there 
L __ _ 
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was a gentleman there from the main1and-a dealer in to-
bacco-who was very conversant with the subject. They 
have been making some cigars which are rea11y a very great 
improvement upon anything which has been accomplished in 
that lin!'! of work here before. 
Fifty years ago down at Kekaha, Kauai, Mr. Archer, Mr. 
Gruben and Mr. Knudsen when they were young men, lived 
there, and Mr. Archer for years made experiments in making 
-::igars, and lost a11 he put into it. A few have tried it since. 
The time has now come, however, with the experiments that 
are being made with our cigar industry, when we should pay 
all the attention that is practicable to the matter of tobacco 
culture, and see that we get out of this deplorable condition 
of having but one industry to depend upon. 
9.?..eports of Committee on Experiment 
Station. 
To the President, Board of Trustees, and Members of the 
Hawaiian' Sugar Planters' Association. 
Your Committee having charge of the Experiment Station 
begs to submit its Report for the twelve months ending Sep-
tember 30th, 1905. 
ORGANIZATION. 
At the time your Committee submitted its last annual report 
the Experiment Station was being thoroughly re-organized and 
its usefulness extended. A new division, that of Entomology, 
had just been established and another, that of Pathology and 
Physiology, was in course of organization. The serious losses 
occurring to plantations through the depredations of insect pests 
and of fungus diseases made the organization of these two new 
divisions a matter of paramount importance to the sugar indus-
try in Hawaii, and whilst their establishment was looked upon as 
being, to a great extent, purely speculative, it was felt by prac-
tically all representatives of sugar interests that it would be 
suicidal to continue existing conditions without strenuous efforts 
being made to satisfactorily combat the pests and diseases com-
plained of and thereby place the sugar industry on the same 
plane of production that Hawaii had enjoyed for years previous 
522 'l'I-IE PLAN'l'ERS' MONTHLY. [Vol. XXIV 
to 1903. The Station under its reorganization is now in thor-
ough working order, and the exp'eriments and investigations so 
far conducted are producing practical results. 
PUBLICATIONS. 
Besides the large nnmber of Bulletins and Reports recorded 
in the Division reports as having been issued during the 
period, it was decided to reprint a limitecln umber of the Bul-
letins issued by the Station from J895 to 1903. Bound vol-
umes of these have bet'n Jistributec1 to all the plantation man-
agers of this Association. It is also the purpose of the Ento-
mological Division to shortly publish a revised addition (in 
one volume) of all Messrs. Koebele and Perkins' earlier bul-
letins on en1.omologiral matters. 
All experiinental work now undertaken at the Station is of 
much wider range than hitherto, and in order that the sugar 
industry of Hawaii shall receive the greatest benefit from 
these experiments, your Committee decided to give the Sta-
tion publications a much wider circulation among skilled em-
ployees of plantatinns than had been done in the past. An 
examination of the mailing list at the Station, made by your 
Committee, revealed the fact that the published Bulletins of 
the Station were heing circulated in very limited numbers 
among the employees of the plantations, in almost every in-
stance t.he manag'crs alone receiving the same. A circular 
letter was addressed to the difierent agencies, setting forth 
this .:onditiori, anc suggesting the submission of additional 
names cif employees of the plantations to whom the Bulle-
tins would be of interest and value. The response to this 
sugzestion was general, with the result that the mailing list 
of the Station has been largely increased and the valuable 
information compiled in the Station's Bulletins is now placed 
in the hands of a large proportion of the skilled employees. 
The increaseci knowledge Gf methods and conditions thus ob-
tained by those directly ;n charge of the practical operations 
of the plantations will, we are sure, awaken new interest in 
their work, with \',:lIuable results to all concemecl. 
DIVISION OF AGRICULTURE AND CHEMISTRY. 
LABORATORY \VORK. 
The increase in the number of c1etC'J"l11inations in the labora-· 
tories, whIch has heen so markecl for the past few years, is 
again in evidence, the total number of completed analyses 
being 1478 as against 1317 the previous year, an increase of 
161. This is gratifying, as it shows that the members of the 
Association are rC'alizing- 1110re and 1110re the value of this 
,1 
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Division, and are availing themselves of its use as a means 
of increasing their knowledge of local conditions as to soils 
and consequent fertilizer requirements, thus enabling them to 
proceed intelligently towarcl the accomplishment of given de-
sirable results. 
Canes from Seeds. 
The value of this Division has been most effectively demon-
strated during the past year by the rem~rkably successful ex-
periments of propagaLing canes from seed. The rapid growth 
of theseedlil1gs has been a source of surprise to all. The 
propagation of new varieties of canes which are resistant to 
disease and at the same time good sugar producers, is of para-
mount importance. as we are all beginning to fully realize 
with our increasi1~g knowledge of the presence here of serious 
cane diseases. 
Sub-Statiolls. 
The establishment of suh-stations in the different districts, 
both for agricultural experiments and the testing of varieties 
of cane, has been successfully inaugurated, and should be of 
great value to the plantation managers, owing to the fact. 
that the experiments ::Ire lwing conducted under conditions as 
to soil and climate identical with those under which they are 
w.orking. Every effort should be made to carry out fully and 
accurately these experiments by those under whose charge 
they are placed, and your Committee urges upon the managers 
of the different districts, where the sub-stations are located, to 
avail themselves of the opportunity of keeping in close touch 
with the experiments during the period of their progress. 
Bulletills alld CirclIlars. 
The Bulletins issued by this Division during the year are 
as follows; they will be found as inserts in this "Yearbook:" 
Bulletin No. 12. Comparative Analyses of Varieties of 
Cane. 20 pp. 
Bulletir. No. 13. Field Experiments with Sugar Cane. 17 
p,p. 3 plates. 
Bulletin No. 14. Irrig-ation Experiments of 1905. 17 pp. I 
plate. 
Bulletin No. 15. Fertilizer Experiments 1897-19°5. 57 pp. 
IO plates. 
Further details of thp. work accomplished by this Division 
are ably and fully set forth by the report of the Director in 
Appendix I, page 15). 
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DIVISION OF ENTOMOLOGY. 
Cane Leaf-Hoppelr Work and! Its Results. 
During the period the efforts of this Division have been COn-
fined practically to work connected with cane leaf-hopper, in-
cluding the introduction, breeding and distributing of bene-
ficial insect enemies to prey upon this serious pest. Few, if 
any, of us have Iorgotten the conditions of a year or two ago 
when the attacks of cane leaf-hopper were menacing our cane 
fields and when many of our plantations were face to face 
with a problem the outcome of which it was difficult to fore-
tell. It will suffice to say that at no time in the history of the 
sugar industry of these Islands had such a large proportion of 
our crops been placed in the position of being practically aban-
doned as they then were and all because of the depredations 
of thIS insect pest and of the fungus diseases following in its 
wake. Simple reference to this condition is all that is neces-
sary for your Committee to make so that attention may be 
called to the difference between then and now. \i\,Then the 
last Annual Report of the Committee was printed a year ago, 
all were living in. the hope that the promises held out by the 
entomologists of this Division would be successful. The re-
suIt of the mission of Messrs. Koebele and Perkins to Australia 
in search of insect en(!lJlies to the hopper was still a matter 
of mere conjecture, inasmnch as the breeding of the one or 
two consignments of insects received up to that time was still 
in the experimental stage. The final success, however, of the 
introduction, breeding and distribution of these insects and 
their establishment on all our plantations is nOw no longer 
a matter of conjecture. The Director in his Report (See Ap-
pendix II) details the 'work of these beneficial insects and re-
ports in part the results so far attained in diminishing the 
qttack of leaf-hopper pest. 
The Director in his Report also gives details regarding· the 
success atten5l111g the various parasites bred out by him and 
his staff. It is needless for vour Committee to dilate on the 
result so far attained by this Division in its work on cane 
'eaf-hopper-the result is well known by most of our managers 
a.nd it is the opinion of your Committee that unless something 
unforeseen occurs anotlwr vear will sl1o\',' still more marked 
result in the diminution of'the hopper pest. 
Bltlletills alld Circulars. 
The Director has in addition to the laboratory work of his 
Division given much time and labor to the publication of a 
number of parts of a Bulletin dealing with the cane leaf-hop-
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per and its insect enemies. In seeking enemies for the leaf-
hopper of the sugar cane, Mr. Koebele in America, Australia 
and Fiji, and Mr. Perkins on these Islands, as well as in Aus· 
tralia, both used every effort to make themselves acquainted 
with such naHlral enemies of leaf-hopper as might be of ser-
vice against this pest. In the course of their work, not only 
the actual cane hopper but scores of other leaf-hoppers, as well 
as scores of enemies of these, parasitic and predaceous, were 
carefully 'examined and collected. It is more than probable 
that no 'study so complete of the subject has ever been even 
attempted before and naturally much information of value at 
the present time and perhaps still more of the greatest poten-
tial value for future economic work, was acquired not without 
very much hard lahar. Mr. Perkins, the Director of the Divi-
sion, therefore considered it most expedient that the results 
of his labor and aiso those of Mr. Koebele he fully worked 
out without delay, for it is safe to say that if laid aside until' 
some new aad important work demanded attention, it would' 
never he completed hereafter, but, like those most interesting-
results of the work in checking lantana, might, perhaps, never' 
. have been ,reported on, nor the scientific results (of such im-
portance to the working entomologist) published. The parts: 
of the Bulletin already published have been referred to under' 
another heading in this Report as well as in the Report bf 
the Director of the Division. For the most part, all of those' 
parts consist of technical descriptions of the insects studied', 
(most of them being new to science) and which necessaril)j 
had to be completed, with perhaps one or two others later 
on, before the preface to the 'whole could be written. One 
cOllld not write intelligently of things that were nameless, nor 
could statistics be drav\ n up till by the completion of the parts 
referred to, the "figures" had heen obtained. The last writtenl 
part of the Bulletin, therefore. which has yet to be published: 
(the preface) will obviously he of most interest to all mem-
bers of the Association, the others rather to those many ex-
periment and agricultural stations that send us freely copies; 
of their own scientific work, hllt most of all to the entomolo-
gists of 'our own Station while still continuing leaf-hopper-
work, or in the event of their having to take it up again on 
some future occasion. For all these reasons, it has been very-
advisable that these scientific Bulletins be illustrated by "fig-
ures" and tlJllt these should be of the best production. Bet-
ter none at all than inaccurate and poorly executed drawings. 
The following are the parts of Bulletin No. I which have 
been issued by thi" Division during the period. These will' 
be fot1!ld included as inserts in the "Yearbook" : 
Bulletin No. I entitlecl "Leaf Hoppers and Their Naturat 
Enemies." 
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·Part No. 1. Dryinidae ................... 69 pp. 
2. Epipyropidae. . ........... 17 pp. I plate. 
3. Stylopidae...... ........... 21 pp. 4 plates. 
4· Pipunculidae.. ............ 34 pp. 3 plates. 
5: ForficuJidae. . ............ 20 pp. 3 plates. 
6. Mymaridae ............... 20 pp. 3 plates. 
Staff Appointlnents, Etc. 
Since 'the last Annual Report was presented this Division 
has had added to its staff one more entomologist, viz.: ]\IIr. 
F. Muir,.latc of Mozambique, East Africa. Mr. Muir is a 
young inan who has had much experience in field work in 
Africa, and comes here highly recommended. He has' been 
detailed by the Direclor to continue the work initiated by 
Mr. Koebele in connection with securing beneficial insects in 
foreign <;:ountries, and with this object left for Fiji a week or 
two ago. Mr. Koebele, after a long and trying service in the 
field in Mexico, Australia and Fiji, was granted a vacation so 
that he might, if possible, recuperate in health, and perhaps 
later on continue to be of service to the Division in the line 
of entomological 'work for which he is so aptly fitted. The' 
Trustees have acted similarly with M r. Perkins, the Director 
·of this Division, having granted that gentleman a leave of 
absence which he will ayail himself of next spring after he 
is through with the trying work he has had before him in 
'connection with leaf-hopper. 
Full details regarding the work of this Division and of its 
'staff are given in the Director's Report (See Appendix II, 
page 29). 
DIVISION OF PATHOLOGY AND PHYSIOLOGY. 
I()rgalli::;a.tion Gild Staff. 
As indicated in the last Annu?l Report, the Division of 
Pathology and Physiology had its beginning in various sug-
gestions as to the losses suspected to be due to the ravages of 
Jungi among our cane crops. For some months the Committee 
'conducted a correspondence with promincnt authorities in vari-
'otlsparts of the world with the objcct of sccuring a pathologist 
to takc charge of the proposed ncw Division. This rcsulted in 
thc spring of the prcsent year in the engagcmcnt of Dr. N. A. 
'Cobb, B. Sc .. Ph. D., (late pathologist for the Departmcnt of 
Agriculturc, N. S. W.), as Dircctor of thc Division. Dr. Cobb 
ttook up his duties in March, and since that time the organization 
'of thc Division and to a considerablc extent also investigation of 
'our cane diseascs havc gone regularly forward. From this 
lIita:tement it will be seen that the Division of Pathology and 
i 
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Physiology began its existence about eight months ago. At 
that time there were no buildings and there was no equipment, 
and but a single officer. Soon afterwards an Assistant Director 
was engaged in the person of Mr. L. Lewton-Brain, B.A., F.L.S .• 
(late Mycologist and Lecturer in Agriculture of the Imperial 
Department of Agriculture for the West Indies). Mr. Lewton-
Brain began his duties about the middle of August. About the 
first of July, Mr. E. M. Grosse (late Artist and Assistant to the 
Pathological Department of Agriculture of N. S. W.) began his 
work as an assistant in the Division. During the latter part of 
June, Mr. E. W. Chambers (late Artist and Engraver of the De-
partment of Agriculture, N. S. W.) was engaged as illustrator 
(in part) to the Division. The time during which the Division 
has been in existence is so short that this first Annual Report of 
its activities has comparatively little to chronicle. The work of 
securing assistants and that of buying and fitting up appatatus, 
and the planning and erecting of a building to house the Divis-
ion, as well as the purchase of a plot of land suitable for the 
field e..xperiment work that will be so necessary a p'C).rt of the 
divisional work, have absorbed most of the time. Froin the " 
very first, however, samples of cane were received from the vari.-
ous plantations and these were examined and reported on as 
well as the then incomplete facilities of the Station would permit. 
As time went on it was possible to increase the thoroughness of 
this part of the work, but it is only during the last few weeks that 
the officers of the Division have felt that this main part of their 
work could receive anything like justice, and even at the present 
moment considerable remains to be done before all the neces-
sary apparatus will be in good working order. However, this 
difficult period will before long be a thing of the past. (It per-
haps ought to be explained that it was absolutely necessary for 
the Director to be absent from Hawaii during the months of 
May and June, and that during that time the activities at the 
Station partially ceased). 
, 
j 
BlIildings and COllstructioll. 
The buildings of the Division are located together with those 
of the Division of Agriculture and Chemistry, and Entomology, 
on the block of land bordered by Keeaml10ku and Makiki Streets 
and Wilder Avenue. and on the corner of Bingham and Alexan-
der Streets. The general appearance of the main building will 
be gathered from the half-tone engraving herewith, the peculiar 
looking structures on the roof being ventilators connected with 
aIJ the rooms below, but more particularly that designed for cul-
ture work. Internally the building is divided into five rooms: 
I. A large general room to be used as a library, museum and 
meeting-room. as well as work room for various miscellaneous 
classes of work. 
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A culture-room, fitted with various instruments used in the 
cultivation of micro-organisms. 
A microscope-room, more especially adapted to the exam-
ination, photographing and drawing of such objects as re-
quire special care. . 
Illustration room, fitted with drawing and photographic ap-
paratus, and l~aving attached-
A photographic dark room. 
. The main building of this Division, like that of the other 
Divisions of the Experiment Station, is a wooden structure, and 
there is no special provision for the preservation of objects of 
special value in case of fire. The main reliance is on the mU11i-
dpal Fire Department, of which there is a well organized branch 
about an eighth of a mile distant. The building is raised about 
t:wo feet off the ground and rests on eighty-one bearings, to eli-
sure steadiness. The floors are of double thickness; specia:ly 
·constructed, :.tlid with tarred paper between the two layers. The 
latter is a provision against dampness, required for the preserva-
tion of herbaria and other material of that sort. The waH,; of 
the building are everywhere lined with tarred paper as an achli-
tional precaution against dampness and to insure freedom from 
,dust as required during inoculation work. The rooms arc all 
arranged so as to be readily darkened when necessary, as for 
"instance when. projections are required. In an adjacent build-
Ing is a weH equipped shop for the construction and repair of 
'cpparatus that is constantly required in connection with investi-
gation work. Later on, it is thought that some room may be 
-provided where larger objects may be photographed than can 
b(' handled in the present quarters, Sl1ch as large stools of cane, 
etc. 
. A second small building of the Divisioa of Pathology and 
Physiology is located at the special experiment field of the 
Division, a block of land measuring about three-fourths of an 
acre at Ihe cOP',er of Alexander and Bingham Street!'. This 
building, formerly a stable and servants' quarters, contains two 
small rooms, one of which it is proposed to fit IIp as an examin-
ation room for such work as cannot be carried to the main 
laboratory on account of the time that wou':! elapse, or on ac-
cutlnt of the possible danger that might accrue to the crops of 
the Division of Agriculture and Chemistry. 1\1 aclditi0\1, there 
is a wagon house and two horse-stalls. It is thought that these 
can be a1t~red in time to meet the needs of the experiment w')rk 
~arried on at the experiment field. 
Program1l1e of Future rVorl~. 
One of the first things to which thc Director turncd his atten-
tion was a survey of the field of work open to the Division. This 
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resulted in the preparation of a program having special refer-
ence to the local needs so far as he could then foresee. This 
program is as follows: What seem the most important items 
are placed first. Needless to say, the Division will always wel-
come additions to this list, as well as suggestions' as to the order 
ill which the work should be taken up. 
PROGRAMME. 
FOR MORE IMMEDIATE CONSIDERATION. 
1. Root-disease of Cane. Culture of. Soil treatment for root diseases; 
sunning, liming, drainage, burning. 
2. Colored illustrations of diseased cane. 
3 Raise seedling-canes and test same as to immunity. 
4- Immunity tests at Plantations, as well as at Experiment Station. 
5. Bulletin on testing varieties as to resistance. 
6. Pure culture work on all the · .. cane fungi to ascertain all possible 
spore-forms. 
7. What strength of Bordeaux will cane stand? 
S. Liming cane. • 
9. Use of molasses in fungicides. 
10. Fungus fauna of Hawaiian cane. 
II. Catalogue of cane diseases of fungus and microbe origin. 
12. Summarizing the cane disease literature of other countries. 
13. Comparative anatomy (If a resistant variety, e. g. Yellow Caledonia. 
PHIYSIOLOGICAL and ANATOMICAL CMostly). 
14- Anatomy of a secdling cane. 
IS. Structure of the healthy cane-root. 
16. Structure of thc cane-seed. 
17. Structure of the cane "eye." 
IS. The fibre in health and disease. 
19. Bulletin on gumming. 
20. Introduction of new varieties. 
21. Production of hybrids. 
22. Why are some canes infertile? 
23. Inoculation experiments with bacterial diseases. 
24· Inoculation experiments-experiment with species of Cercospora. 
25. To what extent, if at all, is the Trichosphaeria independent of 
wounds. 
26. Rotation of crops 
27. Water-cultures and drawings of all sorts of spores, (cane-fungi) 
and their mycelium. 
28. Yeasts as a causc of cane disease, or as connected with disease. 
29. Nematode diseases of cane, e. g. Hctcrodera javanica. 
30. Spraying experiments with spores of T. sacchari on young cane, etc. 
3r. Try sawing cuttings, and other mcthods of preparing same. 
32. Origin of the internal nourishmcnt of the sprouting cane bud. 
33. What is the chcmical, physical, biological, cause of the rcd color in 
the tissues of discascd cane? 
34. What is the actual Icngth of the dcstructivc portion of the life his-
tory of T. sacchari. and othcr spccics? 
35. Can plants be madc to absorb fungicidcs. and if so, with what effect? 
FUNGI DESERVING ATTENTION: 
I. HYPOCREA sacchari. 
2. THIELA VIOPSIS cthaccticus. 
530 'l'HE PLAN'l'ERS' MONTHLY. 
3. COLLETOTRICHUM falcatum, Went. 
4. CERCOSPORA kopkei, sacchari, vaginae. 
5. DEMATIUM. 
6. LEPTOSPHAERIA sacchari. 
7. SCHYZOPHYLLUM disease. 
8. ERIOSPHAERIA sacchari. 
9. MARASMIUS sacchari. 
ro. USTILAGO sacchari. 
II. UREDO kuhnii. 
12. UROCYSTIS. 
13. PENICILLIUM. 
14. CLADOSPORIUM herbarum, javanicum. 
IS. MUCOR. 
16. PEST ALOZZIA fuscescens. 
17. ALLANTOSPORA radicicola. 
18. UROMYCES. 
[Vol. XXIV 
It will be seen that the list of work to be undertaken is a 
formidable one. After a careful consideration of the matter, the 
Director is confident that the money spent in support of the 
Division will be amply returned as the result of its investiga-
tions, at least for some time to come. He fi\1ds that the losses 
suspected to be due to the attacks of fungus diseases have not 
been overestimated, and says that unless greater attention is 
paid to this feature of the cane crops than has been paid to it 
in the past, future losses will be greater than at present. 
BULLETINS AND CIRCULARS. 
i 
The following Bulletins and Reports have been issued by the 
Division, which will be found as inserts in this "Yearbook:" 
Bulletin NO.1. The Inspection and Disinfection of Cane Cut-
tings. 40 pp. eight plates. 
Bulletin 2. Preliminary Notes on Root disease of Sugar 
Cane in Hawaii. 40 pp. with twelve illustrations in the text. 
Bulletin 3. The Gumming of the Sugar Cane. 40 pp. with 
twelve illustrations in the text and two colored plates. 
These Bulletins and Reports cover about one hundred and 
fifty pages and are illustrated by nearly fifty original illustra-
tions. An effort has been made to utilize as promptly as possible 
what special information the various officers possessed through 
their experiences in other countries that would be of use to the 
cane growers of Haw<lii. This plan will be pursued in future. 
In addition there will be the special studies entailed in connec-
tion with the I-,rogram already outlined. 
In the course of the investigations conducted hy the officers 
of the Division about twenty new species of organisms have 
heen discovered, and very complete technical descriptions of the 
same have been placed on file and have been placed before the 
parties most interested from an economical point of view. In 
the course of time the descriptions of these species will be pub-
lished. 

>-(!j 
o 
.J 
o 
ID 
>-
I 
Il. 
O~ 
zit: 
~c; 
>- .~ 
(!j 1:. 
o " .J~ 
0-;: 
I"O 
I- ~ ~ .~ 
a.~ 
IL 
o 
z 
o 
Ul 
> 
o 
-Plan of the Experiment Field of the Division of Pathology and Physi· 
ology, drnwn to scale. The trees have been drawn to scnle to show the original 
condition of the fiel<l as nearly as possible. '1'he right hand half of the field 
carried a heavier growth of trees than the other half, and moreover horses were 
formerly in the habit of camping under the trees of this part of the original field, 
as the trees there nfforded hettor shade in the daytime. These fncts rendered 
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,3;~J~~~~:::D~:, 
LOT 
I' ·'··~·;~ ...... ~,..,,'\ .. i.! 
this }lart of the til'III Il':;s suitahle for l'xpl'l'illlt'lltS. ':\(·('Ol·(lill.!;I~· tlit' first y(lal"~ 
plallting has h{,PI1 ('onfilll'd to the other luul )('ss o\)jt'dionahle portion. This ('ourSt> 
iPH\'PS the t'X}lPl'illH'lltS liS Jittle ns IHlssihlp t1lldl'l" the 1l1l(!\'C'Tl illlhlPlll"C of th(,se 
fOl'lllt'l' fado!"s, and g-h'l's the lH'st eonditiollS possihle lllldl'l" the l·irl'Ulllstnll(~cs. 
Lund newly ('It'arl'd and newly cultivated 11('a1'ly always Iuo es(,llts these 111leyenCsscs, 
nwl on that accou1lt. unless f:dlow('(l for :I fmOil'it'1lt len~th of timc, is more 
unsuited for many classcs of (lxIH'riment worl" 
The plnn is lettered and fully explains itself. 
...J 
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EXPERIMENT FIELD. 
The experimerlt field (illlstrated herewith) is located at the 
corner of Alexander and Bingham Streets. The soil was care-
fllIIy examined by the Director of the Agricultural and Chemi-
cal Division previous to its purchase. The results of the exam-
ination were as follows: 
AGRICULTURAL METHOD 
High Low Sub-
Ground Ground soil 
Lime ................... 2.245 2.025 1,855 
Potash ., .............. , '2.383 1.070 .575 
Phos. Acid .............. .963 .793 .800 
Nitrogen .......... , .. ... .190 .2II .134 
Moisture .......... , ..... 12.800 13.34 12·38 
Vol. Matter ............ 10.530 10.35 9.08 
Fine Earth ............. 61.00 63.50 38.00 
Coarse Earth ........... 39.00 36.50 62.00 
-::oarse Earth .......... ·31.50 34.00 30.50 
(Washed) 
Absorptive Power ...... ·3I.50 34.00 30.50 
Reaction ................ Neutral Neutral Neutral 
ASPARTIC ACID METHOD 
High Low Sub-
Ground Ground soil 
.3540 .3414 ·3458 
.0300 .0486 .0254 
.0484 .0388 .0431 
.1900 .2II .1340 
12.80 13.34 12.380 
From this it will be seen that the land is in every way suitable 
for the work from th12- agricultural point of view, being' land well 
adapted to the growth of cane. A new main has been laid along 
Alexander Street, fr0111 which the plot may be irrigated through 
the one and one-half inch pipe connecting direCtly with the 
mClin. The pressure on this main is found to be v"!ry rcgular so 
that irrigation water can be applied through the agency of a 
rr;eter with a maximum of convenience. 
APPARATUS AND METHODS FOR ITS USE. 
The Director's Report (see Appendix III, page 39) will give 
full dctails regarding all apparatus with which this Division has 
been supplied and the uses to which the same can be put for 
future operations. 
In concluding its Report for the fiscal period, your Commit-
tee urgcs upon all members of this Association to avail them-
selves of opportunities frcquently to visit the Station, and to keep 
in c10se touch with the work being done, and with the scientific 
men in charge, whose study and solution of the serious problems 
in connection with our great industry are such important factors 
in its succc,sful continuance. 
Rcspectfully submittcd. 
W. 1\1. GIFFARD, 
Chairman. 
E. D. TENNEY, 
G. M. ROLPH, 
Expcrimcnt Station Committee 
Honolulu, October 28th, 1905. 
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(APPENDIX 1.) 
REPORT OF THE DIVISION OF AGRICULTURE AND 
CHEMISTRY. 
To the Experiment Station Committee of the Hawaiian Sugar 
Planters' Association, Honolulu, T. H. 
Gentlemen :-Herewith I beg to submit a report on work of 
the Di.vision of Agriculture and Chemistry of the Experiment 
Station for the year ending September 30th, 1905: 
LABORATORY WORK. 
General AlIalvtical W01"k. The total number of analvses com-
pleted in the laboratories number 1478, the work of the chem-
ical staff being summarized as follows: 
Fertilizers, complete ....... . . . . . . . . . . . . . . . . . .. 388 
Nitrate of soda ............... , . . . . . . . . . . . . . .. 37 
Sulphate of Ammonia ................. , . . . . . . . 2 
Dried blood ................................. 1 
Fish scrap ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. II 
;Bone Ineal .......... . . . . . . . . . . . . . . . . . . . . . . . . . 4 
Tankage. . ................................... II 
Sulphate of potash ........................... 1 
Double superphosphate ...................... 1 
Fertilizers, redeterminations ................... 108 
Soils, Aspartic Acid Method .................. 99 
" Agric. Method, complete ................ 32 
" Agric. Method, partial .................. 120 
" Mechanical analysis, complete . . . . . . . . . . .. 18 
" Mechanical analysis, partial .............. 134 
Sugars, polarization .......................... II7 
" moisture.. . . . . . . . . . . . . . . . . . . . . . . . .. 53 
Sngar solutions. polarization .................. 160 
" ash complete . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
" ash sulphated .................... '. . . . .. 33 
" bacteriological.. . . . . . . . . . . . . . . . . . . . . .. 'I 
Bagasse, complete .................. . . . . . . . . . . 2 
Molasses . .................................. 7 
Cane jnices ................... . . . . . . . . . . . . . .. 29 
" fibers . ................................ 2 
" con1plete................... . . . . . . . . . . . . ~ 
" ashes. ................................. 8 
M nd press cake .............................. 1 
M uc1 press cake bacteriological ................ 2 
M esqnite beans .............................. 1 
Algaroba beans .............................. 2 
Furnace ashes ............................... 10 
,( 
,. 
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Lime. ...................................... 4 
Phosphate rock .............................. I 
Water. ..................................... I 
Water drainage .............................. 72 
Total .................................. 1478 
F ertili::er A nalyses-
Samples received from Plantations: 
Complete fertilizers .......................... 388 
Nitrate of soda . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 37 
Sulphate of ammonia .. . . . . . . . . . . . . . . . . . . . . . . . I 
Dried blood ................ r,' • • . • • • • . . • • • • . • I 
Fish scrap. . . . . . . . . . .. . . . . . . .. . . . . . . . . . . .. . .. II 
Bone meal......................... .......... 4 
Tankage . .................................. II 
Total ............. ' ..... '" .... " ............. 453 
Samples received without guarantee. . . . . . . . . . .. 79 
Samples received below g·aarantee. . . . . . . . . . . .. 69 
Rebate on 69 fertilizers below guarantee .... $4,652.15 
Rebate On total fertilizers, calculated. . . . . .. 5,635.00 
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During the past year 453 samples of fertilizer have been 
submitted to the laboratories of this Division for analysis, 
representing a gain of 120 samples oyer the number received 
during the twelve 1T!onths ending September 30th, 1904. 
While the conformity hetween Experiment Station findings 
and manufact.urers' guarantees was not as close as that shown 
in the last report, tl~e results of this control \vork continue to 
be very satisfactory. The \;alne of these examinations is fully 
shown by the following figures: 
Fertilizer samples received: 
1900 ................................ 75 
190I ................................ 189 ' 
1902 ............ ' ................... 229 
T903·· ..................... " ... '" .368 
1904 ............................... ·333 
190 5 ............................... ·453 
Difference between valuation of }Vfanufacturer and Experi-
ment Station: 
1900 ............................. $I2,000 
1901 ..... , ....................... 11,000 
1902. .. .. . . .. .. .. .. . . . .. . . . . .. . .. 9,000 
IC)03· .............. , . . . . . . . . . . . .. 4.900 
1904. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3,089 
190 5. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5,635 
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Average rebate per fertilizer as shown by analysis. of sam-
pIes: 
H)OO ............................. $160.00 
1901 ....... , ..... , .. " .. . . . . ... .. 58.20 
1902 . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 39·3° 
1903. . . . . . . . . . . . . . . .. . . . . . . . . . . .. 13.32 
1904. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.28 
1905 ... " ........ ' .. " . . .. . . .. . .. 12·44 
WEEKLY l'vIlLL REPORTS. 
On November 21st, 1904, a meeting of a joint committee 
representing the Hawaiian Sugar Planters' Association and 
theHawaiian Sugar Chemists' Association was held, at which 
the following resolution was passed: 
"This committee rec:ommends to the Trustees of the Ha-
waiian Sugar Planters' Association that the weekly averages 
on the report forms adopted by the Hawaiian Sugar Chem-
ists' Association be sent to a central hureau, there to be col-
lated and brought into tabular form for distribution to the 
various plantations in the exchange." 
The following action was taken hy the Trustees of the H. 
S. P. A. in regard thereto: 
"That the committee's report be adopted and that the secre-
tary be instructed t.o communicate with the managers of the 
several p1antations having chemists requesting them to send 
to their agents for the purpose of transmittal to the Director 
of the Experiment Station of the Hawaiian Sugar Planters' 
Association the weekly reports of the r'esults of the chemists' .,. 
work, and that a copy of the report of the committee be sent-
to each manager." 
In pursuance with the action taken by the Hawaiian Sugar 
Planters' Association, :he following mills and plantations sub-
mitted to the Division of Agriculture and Chemistry their 
weekly reports bearing on the manufacture of sugar: 
Waianae Company, 
Kahuku Plantation Company, 
Ewa Plantation Company, 
Honokaa Sugar Company, 
Hawaiian Commercial & Sugar Company, 
Waialua AgTicultural Company, 
McBryde Sugar Company, 
Lihue Plantation Company, 
Hanamaulu Mill. 
Lihue IvlilJ, 
Kohala Sugar Company, 
Maui Agricultural Company, 
Paia l\liIJ, 
Haiku 1-1 ill , 
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Kekaha Sugar Company, 
Koloa Sugar Company, 
Hilo Sugar Company, 
Paauhau Sugar Plantation Company, 
Oahu Sugar Company, 
Onomea Sugar Company, 
Olaa Sugar Com.pan)" 
Hakalau Plantation Company. 
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The first tabulated statement was issued on January 12th, 
1905, and up to the close of the year ending September 30th, 
1905, 38 statements were sent to the mills in the exchange. 
In the compiling of these statements, the Director of the 
Division was assisted by Messrs. Peck, Werthmueller and J or-
dan. 
FIELD WORK. 
Distribution of Varieties of Ca:ne. In order that the many new 
varieties of c:J.ne growing- at the Station might be tried under 
the different soil and climatic conditions of the islands, ap-
proximately nine tons of cutt.ings were shipped to the various 
plantations. The canes were divided as follows: 
Varieties. Boxes. 
Barbados NO.5. . . . . . • . . . . . . . . . . . . . . . . . . . . . . . .. 8 
" "8A. . . .......................... 8 
" " 147 ........................... 10 
" " 1:;6 . . ......................... 23 
" " 176. . ............. , . . . . . . . . . .. 10 
" " 208. . ..... , .. , ............ '" 10 
" " 244. .......................... 8 
" " 306. .......................... 8 
Big Ribbon ................................. . 2 
4 Cavell g-erie . 
Demerara No. 74 ............................ , II 
" " 95 ......................... 3 
" " J IS . . . . . . . . . . . . . . . . . . . . . . . .. 17 
" 116 ......................... 26 
" " 117 
" 145 
" IJ35 
" 1483 
" 1937 
., .................... '" 41 
" 
" 
" 
" 
Gee Gow .................................... . 
La. Striped .................................. . 
La. Pi.1rple .................................. . 
9 
27 
I 
3 
5 
3 
3 
White Mexican ............................... 22 
Striped Mexican ............................. . 5 
IVr exican Bamboo ............................ . I 
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Moir's White ................................. 22 
Striped Singapore ............................ 5 
Tiboo Ivr erd ................................... 5 
Yellow Caledonia ............................. 2 
V-'hite Bamboo ............................... 32 
Yellow Bamboo .............................. 2 
Queensland No.1 ........................... " II 
Queensland NO·4· . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4 
Queensland NO·7· ...... , ..................... 13 
Queensland No. 8A ........................... 2 
Manulele .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 
Happoe . . ................................... 1 
'Iotal ................................... 368 
Very fayorable reports concerning a number of these canes 
have been rece:ved fro111 piantations, and there is little ques-
tion but what some of them will soon be grown On a large 
scale in several isialld districts. 
New Varieties Received. On April 5th, 1905, ten new varieties 
of cane were received fro111 Fiji in care of Prof. A. Koebele, 
who had obtained the ~all1e fro111 1'Ir. James Clark of Rarawai 
Mill. These canes were labeiled as follows: 
J3adila. 
COt1\Te No. 27, 
l\Ialagache, 
Hybrid Footiogoo, 
Innis 131, 
\Vhite Tanna, 
Goru, 
Hitam. 
Bonbari, 
Petil Senneville. 
On their arrival in Honolulu, these varieties were carefully 
disinfected by :vIr. Aleander Craw and examined by Messrs. 
Craw, Koebele and Perkins, and bv Dr. Cobb, in order that no 
insect and fungus pests might be introduced into this country 
fr0111 Fiji. After passing through the hands of the plant patho-
logist and entomologists, the cuttings were planted in the 
special insect-proof cane propagatioll house of the station in 
order tbat seed cane might be obtai!1ecl [or propagating the 
varieties in the field. Unfortunately, of these canes, only four 
germinated, viz: 
(I) Couvc 27. 
(2) Badila, 
C~) Hybrid Footiogoo, 
(4) Innis I;)T. 
These varieties will be added to the list of those undergoing 
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trial in the Experiment Station field and as soon as sufficient 
cuttings are available for plat experiments, will be brought 
into competition with the older canes. 
Propaga.tion of Seedling Canes. During the past year this Di-
vision has devoted considerable attention to the growing of 
canes from s(~ed wi:.h the hope of ultimately securing, through 
careful selection, 1l\~W and improved varieties. 
During this first season's work no young canes were pro-
duced from island grown seed (only one seed, and that fr0111 
Demerara No. 74, sent by lVlr. H. A. Baldwin, having ger-
minated,) although a large degree of success was - obtained 
with se.ed introduced from Barbados, Jamaica and Trinidad. 
The non-germination of seed from our Hawaiian varieties, so-
called, is in no way discouraging, and may be ascribed in large 
measure to the unfavorable weather conditions which pre-
vailed during the tasselling period of last year when high 
winds and rainy weather destroyed large numbers of the tas-
sels at the station before they were de\'eloped sufficiently to 
permit the proper fulfillment of their reproductive functions. 
Then again, the long period during which the Lahaina, Rose 
Bamboo, and Yellow Caledonia canes have been propagated 
from cuttings has decreased to a very considerable extent the 
fertility of their seed. A quantity of cane tassels from stand-
ard and also from newly introduced varieties were received 
from a number of plant~tion managers who observed consid-
erable care in their selection, but the results in these cases 
were likewise negative. 
Through the kindness of the U. S. Department of Agricul-
ture and the lmperial Department of Agriculture for the vVest 
Indies, three small consignments of pulverized cane tassels 
were received from Barbados, Tamaica and Trinidad. Con-
sidering the long time that thes~ seeds were in transit before 
reaching these Islands, the results exceeded our expectations, 
and may be briefly summarized as follows: 
Parent I 
Cane. 
Sown 
----
First Last I Total Planted in 
Germinated Germinated I Germinated Field 
B. 3718 I Dec. 21st ,Dec. 27th Tan. 12th I 74 10 
B. 4282 . Dec. 21st 'IDec.27th Jan. 20th 134 II 
Bourbon Feb. 4th Feb. 14th Feb. 15th 6 2 
B. 306 Feb.4th IFeb.lOth Feb. 15th 22 • 10 
D. II5 Feb. 4th Feb.lOth Feb. 10th 98 57 
D. 99 Feb. 4th !Feb.lOth :Feb.16th 35 22 
T. 223 Feh. 18th :Feb. 24th Ii\hr. 5th 287 88 
T.230 Feb. 18th 'Feb. 24th ,Mar. 4th 156 79 
============== ~~============~= 
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The protracted spell of unusually c~ld weather which p.re-
vailed during the whole of last winter exerted a very retardl11g 
influence on the growth of these yOung cane plants, and those 
of the seedlings, planted in December, which survived were 
kept alive with difficulty until the advent of warmer weather. 
This accounts for the small percentage of the total number 
which germinated that reached a sufficient size for planting in 
the field. The canes which bad a later start, and therefore 
~scaped a considerable period of the cold spell, died off to a 
very much smaller extent, as is shown by the following fig-
ures: 
Total Planted in Per' Cent. Planted Germinated Field Planted 
m Field. 
Dec. 21st, 1904 208 21 10 
Feb. 4th, 1905 161 91 56 
Feb. 18th, 1905 443 167 38 
812 2-0 I~ 34 
All of the 279 calles which were planted in the Experiment' 
Station field are living, the first of the lot having been set out 
on the 3rd of May, 1905, and the last on July 18th, 1905. On 
August 29th, 1905, 4/'> of these young- cane plants had made 
such a vigorous growth, with the formation of stalks of good 
diameter "and large internodes, that they were re-planted from 
cuttings. On the 13th of September, 1905, 47 more were treat-
ed in the same way. The remainder of canes, from seed, which 
were planted in the field will be allowed to flower during the 
present fall, when it is expected that a considerable quantity 
of fertile seed will be obtained for future work along these 
lines. 
In view of the fact that it has long been held that cane seed 
could not be imported from long distances and tetain its fer-
tility, the results obtained by this Division during the past sea-
SOn are of particular value from a scientific point of view. 
After being one month in transit and travelling a distance of 
practically six thousand miles, these seeds produced plants 
which showed under our Hawaiian conditions a greater harcli-
hood than young seecllings evidently display in Demerara. 
It may be of interest at this place to quote from the "Report 
on the Agricultural \Vork in the Botanic Gardens, (British 
Guiana) during 1893, 1894 and 1895." 
"Little difficulty is now experienced in germinating canes 
from seed, anel. as a rule, several thousand seeds germinate 
each year. But here the easily stlccessful part of the work 
ends, as owing to climatic conditions and attacks of insect and 
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other pests sixty per cent. of the plantlets die before reaching 
sufficient maturity to be picked off into baskets and of these 
over fifty per cent. perish from various causes beyond our 
power of control. During the four seasons, 1892 to 1895, we 
have germinated 17,000 seeds of varieties of canes other than 
the Brekeret and Karaka-rawa (seedlings of which kinds hav-
ing been proved to be valueless as sugar producers, are now 
only raised for use as speciments,) of which 7,070 survived 
to be picked off into baskets, whilst 3,293 of these lived to 
the stage at which they could be planted in the ground." 
(Sugar Cane, Vol. XXIX pg. 354.) _ 
It IS thus seen that "while in Hawaii 34 per cent. of the young 
plants reached a sufficient size for planting in the field, in 
Demerara only 19 per cent. were set out into the ground dur-
ing the seasons mentioned. During the 1894 season in Deme-
rara, only 31 per cent. of the plantlets survived to the plant-
ing-out stage. 
Bearing on the difficulty of obtaining fertile seed during 
certain seasons, a second extract from the British Guiana Re-
port may be quoted, showing, as it does, that no discourage-
ment need be entertained over the non-germination of &eed 
from our so-called Ha"waiian canes during the past season. 
"Season of 1893. Owing to the replanting of the old vari-
eties of cane, only the Bourbon, the red ribbon and the pur-
ple and white transparent kinds were available among them ;].s 
sources of cane arrows for sowing. Eighteen boxes of Bour-
bon (our Lahaina, C. F. E.) were sown and 5 seeds germin-
ated, all of which damped off in their early infancy. Forty-
three boxes of the other varieties, seedlings fr0111 which we 
are anxious to obtain, were sown at intervals from October 
25th to November 28th, but not a sing-Ie seed germinated. If 
we had to depend only on the seeds of these various old vari-
eties, the work of this season would have proved as unfruit-
ful as did that of 1891." 
While I regret that no seedlings were produced from the 
seeds oi our Lahaina, Rose Bamboo and Yellow Caledonia 
varie!jes during the past season, I consider that the possibili-
ties of obtaining good canes from imported seed are fully 
as great as in the case of canes obtained from the seed of 
recently introduced seedlings, such as D. 94, D. 75, D. Il7, etc. 
The imported seed germinates, and the young plants make 
their growth and subsequently undergo a selection under Ha-
waiian conditions. Now that a start has been made with this 
kind of work, it will not be necessary in the future .to obtain 
seed from foreign sources for pursuing it further. The many 
varieties of canes now growing at the Experiment Station 
'should offer sufficient fertile seed for future requirements. 
To avoid the very remote danger of introducing fungus dis-
<eases through the use of imported seed in these experiments, 
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care was exercised to only send to snch countries for mate-
rial as were apparently free from diseases other than those 
already established in the Islands. Furthermore, very small 
quantities (a few handfulIs) of the cane seed were received 
and these from responsible parties such as the U. S. Depart-
ment of Agriculture and the Imperial Department of Agricul-
ture for the West Indies. A small lot of cane seed arriving 
from Queensland a short time ago was disinfected before 
planting and the small particles of the arrow stems burned; 
from this lot no young canes were obtained. Owing to the 
small spark of fertility possessed by cane seed in general, it 
would hardly seem possible to treat it effectively with fugi-
cides without completely destroying their germinating power. 
Before concluding these remarks on the growing and pro· 
pagation of seedling canes, I desire to express the appreciation 
of the Division for the co-operation extended by i\Ir. H. P. 
Baldwin, who, by sending to the Experiment Station a quan-
tity of specially selected Olinda soil for use in the seed beel, 
contributed to the successful termination of this preliminary 
work. The thanks of the Division are also due Messrs. Robert 
Hall, Geo. F. Renton David Forbes, E. A. Baldwin, and E. E. 
Olding for consignments of cane tassels for use in this work. 
Dra'Z,!illg of ennes. At the present time, a number of vari-
eties are allowed to occupy space in our cane field notwith-
standing the fact that they have, on past trials, shown them-
selves to possess no special merit. They are merely preserved 
in order to facilitate the identification of canes which the 
Division occasionaJlv receives for classification. These vari-
eties are now being -drawn and put into colors by Mr. E. 1,,1. 
Grosse, artist of the H. S. P. A., tlnlS making the area, which 
they at present occupy. available for new varieties. The accu-
racy and high class nature of Mr. Grosse's work leaves noth-
ing to be desired in the way of perpetuating the external 
features of cane varieties in perfect detail. 
Field PInts Har'i!cste'd in 1905. In April of this year, a series 
of tests, bearing upon the question of fertilization, was har-
vested and the results published as a bulletin (No. IS) of this 
Division. A~ these experiments have occupied the attention 
of the Station during a period of eight years, the conclusions 
reaclIed following a study of the data presented are of particu-
lar value. 
Plat Experi11lellts to be H ar'uested in 1906. These tests were 
described 111 some detail in the Annual Report to the Experi-
ment Station' Committee in 1904, and refcrence to the same 
may be had on pag'cs 17 to 21· of the Committee's Report for 
that year. 
Plat E.t-peri11le1!ts to be Hari.·ested ilt 1907. These experiments 
are being'. conducted with Lahaina cane, planted ill June, 1905, 
to allow a comparison of yields following different periods of 
Nov., 1905.] THE PLANTERS' MONTHLY. 541 
harvesting plant cane, with short and long rattoons following 
the same. These may be described as follows: 
Plat No. I. Planted June, 190.5; to be cut December, 1906. 
Short ratoons to be cut April, 190B. 
Plat No. z. Planted June, 1905; to be cut January, 1907. 
Short ratoon5 to be cut in April, 1908. 
Plat NO.3. Planted June, 1905; to be cut February, 1907. 
Short ratoons to be cut in April, 1908. 
Plat NO.4. Planted June, 1905; to be cut in March, 1907. 
Short ratoons to be cut in April, 1908. 
Pla~ NO.5. Planted June, 1905; to be cut in April, 1907. 
Short ratoons to be cut in April, 1908. 
Plat No.6. Planted Tune, 1905; to be cut in December, 1906 
Long ratoons to be cut in April, 1909. 
Plat NO.7. Planted June, 1905; to be cut in January, 1907. 
Long ratoons to be cut in April, 1909. 
Plat No.8. Planted June, 1905; to be cut in February, 1907. 
Long ratoons to be cut in April, 1909. 
Plat NO.9. Planted June, 1905; to be cut in March, 1907. 
Long ratoons to be cut in April, 1909. 
Plat No. 10. Planted June, 1905; to be cut in April, 1907. 
Long ratoons to be cut in April, 1909. 
SUB-STATIONS. 
The establishment. of sub-·stations on the various islands of 
the group in conformance with the policy recently formulated 
by the Trustees of the Hawaiian Sugar Planters' Association, 
has without dOl1bt constituted one of the most important lines 
of work undertaken by the Division of Agriculture and Chem-
i~try during the past year. In the starting of these plantation 
stations the Director has been ably assisted by Mr. K G. 
Clarke, the Agriculturist of the Experiment Station, who has 
made frequent visits to the sub-stations and carefully followed 
the directions of the Division pertaining to their establish-
ment. . 
It was deemed important that two classes of sub-stations be-
created: one to deed with varieties of cane and the other with 
agric11ltural experiments in general. 
Variety Substations. Owing to the limited amount of seed 
cane of the several varieties on hane! at the main station, it was. 
found necessary to start nurseries on various plantations dur-
ing the past planting season from which a good supply of cut-
tings could be obtained for the sub-stations in 1906. Enough 
seed cane will be produced in each of the cane nurseries to 
plant the middle two rows (the test rows) of each experiment 
plat, the additional rows heing suppl ied with seed cane by the: 
main station at the next planting period. 
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Cane nurseries have, in this manlier, been started on the fol-
lowing plantations: 
Hawaiian Agri.cultural Company, 
Olaa Sugar Company, 
Pacific Sugar Mill, 
Kohala Sugar Company, 
Hawaiian Commercial & Sugar Company, 
Kipahulu Sugar Company, 
Waialua Agricultural Company, 
Hawaiian Sugar Company. 
Substatiolls dealing 'with AgriC1lltztral E.rperiment. All of the 
stations of this class, established during the past year, will 
deal with the very important subject of fertilization. Six of 
these have been successfully established as follows: 
}Jilo Sugar Company (1), 
Paauhalt Sug'ar Plantation Co, (1), 
Kohala Sugar Company (2), 
Hawaiian Commercial & Sugar Co. (1), 
Ewa Plantation Company (1). 
Two stations were given to the Kohala Sugar Company ow-
ilig to its centrallocatioll in the Kohala district, one sub-station 
to be irrigated and the other unirrigatec1. A station started 
on Grove Farm Plantation, Kauai, was given up by the man-
agement, owing to what were considered insufficient facilities 
for pursuing the work. On account of the near close of the 
'planting season, it was not deemed advisable to establish 
:another station on Kauai until next vear. 
A detailed description of the prin~iples on which the sub-
stations have been started together with diagrams (which 
,were slightly modified in a few instances) are given in Bulle-
tin No. 13, pp. II to 17, of this Division. 
From time to time additional stations wilI be established on 
'other plan tations to cover different lines of work, and the 
results which will be derived from these careful investiga-
tions conducted under the various island conditions, will be 
-of very considerable value 10 the sugar industry of this Ter-
Titory. 
BULLETINS OF THE DIVISION. 
During the year ending September 30th, 1905, four bulletins 
have been issued by the Division of Agriculture and Chem-
'istry, viz: 
Bulletin No. 12. 
\Cane. 
Bulletin No. 13. 
Bulletin No. 14. 
13ulletin No. IS. 
Comparative Analysis of Varieties of 
FicIci Experiments with the Sugar Cane. 
Irrigation Exrerimcnts of 1905. 
Fertilizer Experiments, 1897-1905. 
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In addition to these publications, all of the early issues of 
the Experiment Station bulletins from 1895 to 1903 have been 
reprinted, two bound volumes of the same being sent to each 
plantation in the islands. In the reading of the large volume 
of proof for these reprints, i.vressrs. Peck and Thompson ren-
dered very material assistance to the Division. " 
BUSINESS OF THE STATION. 
In January, 1905, the Business Department of the Experi-
ment Station was placed under the general management of 
the Director of the Division of Agriculture and Chemistry. 
\Vhile the duties of this officer have been unusually exacting 
during the past twelve months, owing to the many lines of 
work being pursued, this transfer was rendered possible 
through the very systematic basis upon which lVlr. C. H. Mc-
Bride, the Experiment Station cashier, had established the 
conduct of the same prior to this change. "\Vith occasional 
temporary assistance in the office, lVIr. 1\1 cBride has attended 
to all of the stenographic and typewriting work of the three 
Divisions, besides keeping the books and attending to mailing 
of bulletins, filing of reports, etc., and deserves special com-
mendation for the excellent services rendered. Mr. McBride 
also made a verbatim report of the proceedings of the last 
annual meeting of the Hawaiian Sugar Planters' Association. 
STAFF OF THE DIVISION OF AGRICULTURE AND 
CHEI\USTRY. 
No changes in the Staff of this Division have taken pla"ce 
during the past year, the officers being: 
C. F. Eckart. Director. 
S. S. Peck, Assistant Chemist. 
Firman Thompson, Assistant Chemist. 
F. R. \Verthmueller, Assistant Chemist. 
A. E. Jordan, Assistant Chemist. 
E. G. Clarke, Agriculturist. 
T. Laugher, Field Foreman. 
The laboratory work of Messrs. Peck, Thompson, Werth-
mueller and Jordan has continued to be of the same high or-
cler as that shown in the past, ,,,,hile in the field Messrs. 
Clarke and Laugher have rendered valuable assistance in the 
carrying out of the usual agricultural experiments ailel in the 
propagation of the young seedling canes. 
Respectfully submitted, 
C. F. ECKART, 
Director, Division of Agriculture and Chemistry. 
Honolulu, T. H., October 12th, 1905. 
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(APPENDIX II.) 
REPORT OF THE DIVISION OF ENTOMOLOGY. 
To the Experiment Station Committee, Hawaiian Sugar Plant-
ers' Association, Honolulu, H. T. 
Gentlemen :-1 beg herewith to submit the Annual Report of 
this Division covering the year ending September 30th, 1905. 
MISSION TO AUSTRALIA AND FIJI. 
In May, 1904, Mr. Koebele and myself visited Australia chief-
ly in search of such parasites and predaceous insects as might 
be imported here to reduce the numbers of the cane leaf-hopper, 
and incidentally to do such other economic work for the benefit 
of the sugar planters or for agriculture in general as might be 
possible. 
Having remained throughout that part of the year in which 
it was practical to do work on the cane leaf-hopper, I returned 
in January to Honolulu, Mr. Koebele, after my departure, going 
to New South 'Wales to look into other economic questions, amI 
subsequently to Fiji, to study leaf-hoppers and their natural ene-
mies in those islands. 
As I was still in Australia at the time of the last annual meet-
ing of the Hawaiian Sugar Planters' Association, I was only 
able to furnish that meeting with a very brief and crude atcount 
of the work we were carrying on there. 
This work consisted of as complete a study of leaf-hoppers 
and their enemies as we could possibly make in the six months 
that we spent in Australia, and in the collecting and forwarding 
sllch species of the latter as seemed to us most likely to prove 
of use against the leaf-hopper in these islands. Many other 
beneficial insects were collected and despatched to Honolulu. 
Consignments of insects were accordingly sent on nearly all 
steamers leaving Australia for the islands, though sometimes the 
(late of sailing of the boats on the two lines happened to so 
nearly coincide, as to preclude the possibility of collecting mate-
rial in the short interval between them; and sometimes the coast 
steamers from Northern Oueensland rendered close connection 
with one or other line im;ossible. 
Many thousands of livil;g beneficial insects in all were shipped 
from .t:u~tralia, and various devices adoptecl for getting them 
over alIve and in good condition. To anyone acquainted with 
~he difficulties to be overcome in work of this kind, especially 
111 the case of creatures of excessively dclicate constitution, a~ 
many of these arc; and in the case of others accustomed to trop-
ical heat, to which the temperature of the cool chamber on the 
steamcr proved always fatal, it will not be surprising to learn 
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that the mortality was very great, and it is unlikely that one 
individual in a thousand of the most important species of para-
sites sent over, reached this country alive. In fact it would ap-
pear that in some. cases consignment after consignment was 
without result, and only by long continued sending was the de-
sired result finally and with difficulty attained. 
As far as the parasitic insects are concerned, it is doubtful 
whether more than a score of anyone species ever arrived alive, 
while of most of them but three or four individuals withstood the 
long journey. 
Until my return all the insects sent were tended by my assist-
ants Messrs. Terry and Swezey, but on my return I myself took 
over the parasitic species, so that my assistants might be free to 
again undertake the inspection work of the plantations, which 
had necessarily been suspended. 
In general the first attempt to establish the parasites in the 
open was made at Oahu Plantation, this being conveniently near 
to town, and possessing a sufficiently large crop of leaf-hoppers, 
as to insure a rapid increase and spread of any beneficial insects 
established there. Subsequently, however, after my return, all 
first attempts at establishment of parasites were confined to the 
Experiment Station cane, some plats of this being in a very 
favorable condition for such work. 
The history of the most important of these parasites was as 
follows: 
Four individuals bred from a Queensland cage were transfer-
red to a cage with young cane containing hopper-eggs, January 
17th-30th. 
Three weeks from the first date the first parasites were reared 
from these and others up to February 24th, in all 46. 
It should be remarked that probably only two of the original 
?pecimens were the parents of the forty-six, because the new 
cage had to be prepared at a moment's notice, and the cane was 
ill a far fr0111 satisfactory condition. The life of the individual 
parasites being only 3-5 days, it is doubtful whether some of 
them laid any eggs at all. 
The resulting 46 were divided into several lots; 16 specimens 
were liberated in the Experiment Station grounds, while 30 were 
retained for stocking other cages. As a very heavy rain follow-
ed the liberation of the 16, it is quite possible that most or all of 
these perished. The next generation, from the 30 retained for 
breeding, was a large one, and the individuals were no longer 
counted; many were liberated ill the Experiment Station 
grounds, or confined on growing cane plants, by enclosing these 
in muslin sleeves, and this process was kept up for several further 
generations. By the middle of June specimens could be obtain-
ed at large almost anywhere in the grounds of the Station, 
though hardly yet numerous. Some weeks prior to the date of 
writing (Oct. roth) they had become extremely numerous, 50 
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per cent. of the hopper-eggs being affected, and they now out-
number species established earlier, by at least 90 per cent. 
DISTRIBUTION OF BENEFICIAL INSECTS. 
As soon as they could be obtained in sufficient numbers, dis-
tribution of the parasites to the many plantations commenced. 
This distribution was begun in January, and has been continued 
up to date, as the several species of parasite became available. 
Except for an interval of a week or two, after one species of 
parasite had been everywhere distributed, and the next one was 
yet t90 scarce to be available for distribution, consignments of 
parasites varying in number from 3 or 4 to a score have been 
despatched every week to some or other of the plantations. All 
these were sent out in such a manner as would aboslutely insure 
their establishment, by carrying out the very simple directions 
sent with them; in fact all that remained to be done was that the 
cages should be placed in a suitable spot on the plantation. In 
no case that has been investigated, and where sufficient time has 
elapsed since the parasites were sent, have these failed to estab-
lish themselves. 
On the whole it may be said that, so far as can be at present 
investigated, the results are satisfactory. In the Experiment 
Station grounds in the patch of cane most affected by hoppers, 
at the present time, as has been said, about 50 per cent. of the 
eggs are parasitized. Whether with hoppers more abundant, and 
in the colder months, and after a longer period, this percentage 
will increase or decrease, it is impossible to say. Briefly, we do 
not know whether these parasites have already after a few 
months reached their maximum increase or not, nor do we know 
how they will act under different conditions of temperature and 
weather, etc. Time alone can show this; but, as can be demon-
strated to anyone that has eyes to see, entomologist or other-
wise, the parasites now are at least destroying millions of hop-
pers to the acre under conditions favorable for their multiplica-
tion, so at least there is this much gain. It is also to be noted 
that one important egg-parasite is as yet too lately established 
to be efficient, because of the length of time that it requires to 
complete its life cycle. 
Thus taking the life cycle of the first mentioned parasites as 
20 days, and supposing each female (the species being almost 
entirely parthenogenetic) to produce 20 offspring, at the end of 
about 8 months a single female would have the incredible nml1-
ber of four thousand and ninety-six million million descendants. 
On the contrary the second mentioned parasite, although it 
be twice as prolific individually, producing 40 offspring in-
stead of 20, and being- also parthenogenetic, but taking 40 
days for its life-cycle instead of 20, would at the end of eight 
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months have produced only four thousand and ninety-six mil-
lion descendants, or a million tirnes less than the other. 
Of course such facts as these had to be considered in decid-
ing to what enemies of leaf-hoppers we should give our chief 
attention in Australia. Other parasites unquestionably could 
have been introduced thence, had we devoted all our time to 
them, instead or to those selected. but similar results could 
not have been attained in a similar time. 
,Thus to take the other extreme a parasite producing 1000 
surviving descendants in a generation, but only one genera-
tion a year, weuld at the end of the year be but 1,000 strong, 
and would take five vears to become one-fourth as numerous 
as a parasite of the fi;st named class becomes in eight months. 
Of course the case is far more complicated than these sim-
ple figures show; one has to consider the nature of the para-
site itself, the enemies that may attack it, when introduced, 
the suitability of climate, and many other such facts. Thus, 
owing to its more robust and sturdy constitution, it may be 
that after some years the parasite of the second kind men-
tionecl may outnumber that of the first for this reason. The 
maximum num bero that a parasite can attain by no means 
always depends on the number of its prey, i. e., the food avail-
able, btlt often on most complicated causes at present little 
investigated or understood, though of primary importance to 
the economic entomologist. 
INSPECTION OF PLANTATIONS. 
Before the Entomological Division was organized it was ar-
ranged that a regular inspection of the plantations should 
take place at intervals by entomologists of the staff. This has 
acc0rdingly been done, though for some time, at a period 
when large consignments of beneficial insects were being sent 
from Australia, it was necessary that the inspecting entomo-
logists should leave inspection work and attend to these. 
This 1I1spectlOn is very necessary and important, firstly be-
cause any insect new to the cane fields. and which may be 
considered a potential pest, 'would probably be detected long 
before it arrived at excessive numbers: and that there now 
are, and always will be, some that require watching is a cer-
tainty; secondly, the reports furnished by the inspectors are 
uniform, and the condition of different plantations with re-
gard to different pests can be accurately compared. No doubt 
many managers could furnish excellent reports on the com-
mon insects, but the personal equation must largely enter into 
these reports and render them quite valueless for purposes of 
comparison. For instance what one manager considers a 
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bad attack of leaf-hopper might actila11y be considered a 
period of relief by another! 
I have colJ.ected the results of the inspection as regards 
leaf-hopper and cane-borer, at present our two worst cane 
pests. 
A.-LEAF-HOPPER. 
The last 38 reports of the entomologists, who are at pres-
ent engaged in the round oi inspection, were all made. during 
the present year, betwC'en February and the present time. It 
appears that few or none were made at the time the leaf-hop-
per happened to be at its worst. Thus reports received from 
Hawaii some vreeks after inspection, showed less favorable 
conditions than was the case at the time of inspection, as in-
deed was to be expected. Similarly, later reports often speak 
of the signs of past had attacks, though now the hoppers are 
not very numerous. 
Making some allowance for this the 38 plantations may be 
put in three classes, as to the condition of leaf-hopper attack 
during the pas;: year: 
'Very bad' ........................................... 5 
'Bad or bad in localized but considerable areas'.. . . . . . . . .. 16 
'Not bad' ............................................ 17 
38 
In order that there may he no misapprehension as to the 
meaning of the terms employed, I give examples of the 'very 
bad,' 'bad,' and 'not bad' as classified by me from the En-
tomologists' reports: 
'Very bad': "Exceedingly bad, thousands of hoppers to 
every stalk, some fields very badly injured." 
'Bad,' or locally bad: "Generally distrihuted; in several 
fields had in places, causing considerable injury." 
'Not bad': "Leaf-hoppers scarce throughout plantation, not 
enough to be injuring the cane." 
As I stated some years ago would be the case, the planta-
tions that sufft.T most one year do not by any means neces-
sarily $uffer equally in another. Thus during the first half of 
this year, while of snme plantations it is said "not so bad as 
last year," others say "fuay as bad as last year" or "worse 
than in any previous year." 
Many reports speak of Yellow Caledonia cane as better able 
t.o withstand a hea\'y attack; in one case at least, however, 
this variety of cane is noted as being 1110st attractive to the 
hopper. . 
Again it is a general rule that plant cane is more heavily 
attacked and suffers more than ratoons, as indeed has long 
been known to be the case; but striking exceptions to this 
were noted. 
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D.-CANE-BOR ER. 
The cane-borer has always been a cause of loss to the sugar 
planters of these Islands, though it is only a matter of con-
cern on certain plantations. 
On going through the inspection reports, I find that in 
about twenty plantations it is abundant enough, either exten-
sively or locally, to do considerable damage. As is well 
known, it can at the expense of much labor be more or less 
completely kept down by hand-picking and by careful burn-
ing of trash after the crop is taken off. Mr. Koebele visited 
several countries in sC'arch of natural enemies, but found 
none, nor is it probable that he ever reached the native home 
of this beetle, which has now spread over a very wide area, 
and has, we know, been repeatedly introduced into these 
Isl:.l1lds from outside. That some enemy may be discovered, 
which will largely diminish the injury caused by the borer, 
is by no means impossible, and the attempt should certainly 
be made again, notwithstanding the negative results of the 
past. 
Mr. Muir, who has lately joined the staff of the Station, wIll 
make observations on the causes of decrease of borer, which is 
said to be great since Mr. Koebele visited Fiji, on some of his 
earlier missions to those islands. 
VISIT TO OTHER ISLANDS FOR PURPOSES OTHER 
THAN OF INSPECTION. 
In May, Messrs. Swezey and Terry both visited other of the 
islands, the former going to various plantations on Hawaii, 
and also to Maui, to establish colonies of an important para-
site on such plantations, as the several agents especially de-
sired should first receive this, when it first became available. 
Mr. Terry visited some other plantations on Hawaii with the 
same object, and also spent considerable time on Oahu Plan-
tation, supplying me with material for distribution to the plan-
tations. Some of the plantations on this island were sup-
plied with similar colonies at almost the same time, in each 
case on(' of the Station entomologists being sent to establish 
these. 
WORK AT THE STATION .. 
A large stock of living beneficial irisccts, parasitic and pre-
daceous has always he('n kept at the station, until quite re-
ccntly. Attending to these, and providing them with food, 
and the collection and despatch of various specics to the plan-
tations, has largely occupied the time of the entomologists. 
It is quite possible that the indh-idual plantation manager 
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does not always fully realize the work necessary to supply 
about So different plantations, many of them extending over 
miles of cOlllltry. and consequently wanting several consign-
ments of each, with various kinds of beneficial insects, all with-
in a few months of their first arrival into this country, while 
they are stilI only to be obtained in limited numbers. As the 
insects become more common this work becomes much easier, 
and after a time the manager himself can arrange that all new. 
fields of cane are stocked from the old ones; indeed in some 
cases this can be, and already is being done. 
In the intervals of this work a large part of the preserved 
material collected in Australia and Fiji by IVlr. Koebele and 
myself was prepared for study, and a number of the cane-
field insects connected with leaf-hopper were specially studied 
as to their habits and life histories. 
PUBLICATIONS. 
In May a bulletin entitled "Leaf-hoppers and Their Natural 
Enemi~s" was begun and is being' issued in parts, four parts 
having been published up to date. and either two or three 
other parts will be issued before the annual meeting of the 
Association, since the manuscript is already completed. In 
fact thi~: work is ~~onsiderably further advanced than this 
statement would snggest, for l\1 r. Kirkaldy, to whom the 
major part of the large collection of species formed by Mr. 
Koebele and myself, w:ts given for classification and descrip-
tion, is already far on the way to completing the study of 
these, and in addition to this, one or two other parts and the 
general introduction alone remain to complete the bulletin. 
It is hoped that it may be brought to a close by the end of the 
year. 
It would have been highly desirable that twice or thrice the 
time should have been spent in studying the large amount of 
material that we collected, yet experience has shown that in 
an Experiment Station, whose members arc all engaged in 
practical economic work, if the scientific and practical results 
of any mission be not published while the work is still in 
progress. some new questions of economic importance will 
arise, and the labor of 1110nths or years goes unrecorded. 
Thus it has been with the results of most of lVf r. Koebelc's 
former labors. 
The first two parts o(this hulletin were issued without any 
plates whatever to illustrate the many new species dealt with; 
. but the next two were excellentlv illustrated lw Mr. Cham-
bers, though it was necessary to cut down tl;e number of 
figures to a minimum, in order not to further delay the work. 
The time of completion of this and all bulletins of the Entomo-
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logical Division will, it is clear, depend not on the entomolo-
gists but on the artists. It is perfectly clear that one artist, 
whose time is only partly given to entomological illustration, 
cannot possibly deal with more than one-fourth to one-half 
the minimum amount of illustration required to keep pace 
with the work of this Division. Consequently if there is not 
to be great delay in publication (and as I have already said, 
delay often results in no publication of results at all) one 
of several courses is open to us. Either we must engage one 
artist to work entirely for the Entomological Division, in addi-
tion to keeping such time of the artist as is now devoted to illus-
tration for the Division; or we must send out of the country 
by far the greater part of the illustrated work we need done; 
or members of the Entomological Division must learn to do 
their ovvn illustrating. Probably a compromise between the 
second and third alternatives can be satisfactorily arranged, 
and at very great saving in expense as compared with engag-
ing an additional artist for the exclusive benefit of our Divi-
sion. 
LIBRARY. 
The additions to the library, since the first selections were 
made, have not been great. Some of the books, however, par-
ticularly those most hard to obtain, and therefore most costly, 
which were ordered when the Entomological Division was 
first organized, have only recently come to hand. 
It should be noted that among the most costly books in our 
library are many volumes dealing with general subjects, and 
not merely entomological. As these are -necessary for general 
use in all Experiment Stations, it would seem more equable 
that the cost of these general works should be divided be-
tween the different Divisions, and not fall entirely On the 
Entomological. 
The current literature on entomological suhjects is large, 
and has been, and necessarily must be, kept up. With regard 
to rare and costly books or periodicals, which often contain 
articles which must he seen hefore a bulletin can be com-
pleted, arrangements havc bc~n made for copies of the arti-
cles to be made and sent to us from one of the great libraries. 
Though this will sometimes cause delay, yet the saving in ex-
pense will be ,"cry great. 
Some time sincc. l\f r. Kirkalc1y was appointed librarian, and 
compilcd a cataloguc of all the books and periodicals, and 
certain rules were made for all members of the Station, whcn 
thcy desire to take out books for study. In brief no works 
that are in daily usc. nor volumes of an important series, nor 
rare works, which the borrower could not replace quickly 
at his own cost should they be lost, and no monthly or other 
... 
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parts of periodical current literature can be allowed to be 
removed from th<:' building. Such a rule is absolutely neces-
sary for us, on account of our isolation, which would make 
the replacing of an accidentally lost work a matter of con-
siderable time. 
In conclusion it remains to thank those who have more 
especially assisted us in our work. The agents of the various 
plantations and the m:magers of these have done everything 
possible in this respect, whether in the matter of distributing 
beneficial insects, or of the inspection of the plantations. 
To Messrs. Irwin & Co. and Theo. H. Davies & Co., of Hono-
lulu, we are particularly indebted for their kind offices in 
securing us introductions to other Shipping Companies in 
Australia and Fiji, and to those companies for doing every-
thing possible to assist us in the careful handling of the in-
sects despatched to Honolulu. IN e are also greatly indebted 
to the Colonial S11gar Refining Co., who helped us in every 
way in Australia and Fiji. 
Respectfully submitted, 
R. C. L. PERKINS, 
Director, Division of Entomology. 
Honolulu, October J7, 1905. 
(APPENDIX III.) 
ANNUAL REPORT DIVISION PATHOLOGY AND 
PHYSIOLOGY. 
To the Experiment Station Committee, 
Hawaiian Sugar Planters' Association: 
I t is using a misnomer to call this an Annual Report, inas-
much as the Division of Pathology and Physiology has been in 
existence as a partially organied force for only about three 
months. Under the circumstances the energies of the Division 
have of course been devoted mainly 'to securing the proper 
f~cilities for its work in the form of laboratory equipment and 
land. I think I can not do better under the peculiar circum-
stances of the case than to describe at some little length the 
more original of the features embodied in the Laboratory. 
The nature of this building has been mentioned in the Annual 
Report of the Chairman of the Committee on Experiment Sta-
tions, and the illustrations inserted there and elsewhere in this 
report give a good idea of its general appearance, both exter-
nally anel internally. The features to which I will call particular 
FIG. I.-MICROSCOPIST'S OUTFIT. 
1. 1. 1. Pulleys for the sash cords 2. tached to arm 21. 20. Vertically slid· 
2,:..!. Steel sash cords for the slides 12 iug he3d·rest. 21. 'Vaoden cross-arm 
and 21. 3, 3. 'l'wo vertical steel girders supporting miscroscope camera 19, and 
passin~ through the floor without contact, heau-rest 20, and drop slide 32. 22. 
imbedded in sc\-eral tons of cement under Battery of microscope using direct sky-
the uuilding. ·i,·1. Steel sash cords, saJlle light. 23. Screw clamp to cross-arm 
as 2. 5. \Yooden frame-work to stiffen the 21. 2-1. Large 45 degree camera 
~irders 3, 3. G, G. The two upper opaque lucida prism. 25. Location of the ca-
!-'ashes to the side windows of the bay. mC1'3 lucida drawing'. vertically adjust-
7, 7. Sash weig-hts counterbalancing tlit· able In" means of steel coru and sash 
l'ro~s·arms I ~ and::!l. S. One of the two wci::rhts similar to 7. 26. Pillow to 
similar Iif:ht·proof rollt.r hlinds. 9, 9. hratl·rest. 27. Wide thin metal cur· 
Anti·fri('tion hearill~ for the arms bolted to tain stick to the inside roller blind 8. 
tht' ero"'!,ic!"t' l~. 10. ,\nti·friction bear· 28. Ways for the horizontal thin metal 
in:.:s for the arms of the cross·piece 21. slide 29. 29. Thin metal slide with dia· 
11. Ln\\'pl" npaql1l' \\'oIHll'l1 sash of mond shaped opening 31. 30. Small 
the h'it hallil window. 12. Cross· l'umCl'a Iucida prism of the usual pat· 
piP!'" for till' nttnt'hml'ut of the ca· t('rn. 31. Diamond shaped opening in 
TIll'l'a 1:-; i1lltl the e:lJllPra lucida the slide 29. 32. Thin opaque drop slide 
prisill :!·L 1 ::. :-':"l"PW ("lamp to adjustable vertically throu::rJl foot power 
('ross· pil'I'{' I:!. by means of simple pulleys 
1·1. Lower (I. located behind 17 and the 
p a q u (' wOII(ll'll foot power 40, -11 and 42. 
sash to rkht 33. Left hand 
hand hay Will' adjustable leg· 
dow. ];'). Slot of·mutton shap-
In whi"h the I'a' ed table. 34. 
Illt:'ra lucida arm Hight hand nd-
17 slides hori- just able leg-of· 
zontally. 1 G. mutton shaped 
Clamp to th,' table. 35. O· 
('ross· arm ~ Lpnque <l ark 
17. Arm inr th,' cloth enclosing 
support of the sub'stage of mi-
('nm(.'ra lut'itla croscopc, pre· 
prism 2·" I B. venting access of 
Ordinary camera extraneous light. 
attached to arm 3G. Aperture for 
12. 19. ~[icro· the admission of 
scope camera at· light; gin zed 
with ground glass and oprIled and closed by means of slide 32 and foot power 40. 41. and --12. 37. Steel sleeve carrying microscope 
and. vertically adjustahle on the pillar 38. 38. Steel pillar ior support of microscope, passing through floor ,vithout contact and im-
hedded in seHral tons of ('{'ment under the buildin". 39. Aperture in floor for the passage of girder 38. 40. Snrin.!r·roller foot power 
for the control of drop slide 32 by means of the strin" passing around the pulley 42. 41. I:lpring roller of ordinary pattern covered 
with sand·paper to give sale of boot efficient grip. 42. Pulley turned by foot power and winding or unwinding the string- which raises or 
lowers the drop slide 32. The weight of drop slide 32 exactly coun teracts the spring of the roller 41. 43. Left hand steel "irder at 
height of floor. 44. Steel sleeve sliding vertically on left hand girder and affording attachment for table 33. 45. Steel sleeve slid· 
ing vertically on right hand girder and affordin" attachment for tnble 34. 
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attention are those found in the Microscope Room, Illustration 
Room, and Dark Room. 
THE MICROSCOPE ROOM. 
For many years it has been cllstomaryin the best laboratories 
to mount various instruments of precision upon pillars of stone 
or masonry deeply imbedded in wells in the ground and passing 
upward through the floors of the laboratory without contact. 
The object of this arrangement is to prevent tremors, which are 
of constant and inevitable occurrence in an inhabited building, 
from being transmitted to the instrument; the earth receives 
these tremors, and, within the limits of the precision of the in-
str9'ment, they are nullified. Galvanometers, seismographs, 
balances and other instruments are mounted in this manner. 
It is not often that the microscope has received such special 
attention, but wherever high powers are used and especially 
when photo-micrographs are being prepared, or whenever high 
power camera lucid a drawings are being made, the reduction 
of vibration is an important factor in the success of the work. 
For many years the writer has had microscopes mounted in 
this way and hereby testifies strongly in favor of this method of 
using the microscope. The system is exemplified in the Labora-
tory of the Division of Pathology and Physiology, and as ex-
perience has added improvements to each successive plant erect-
ed, it may be worth while to describe this recent outfit. 
The plan is carried out in cement and steel. See Fig.!. Be-
low the building is a large block of cement weighing several 
tons. In this block of cement three T -girders, two of which 
are approximately eight inches in each dimension, are imbedded 
vertically to the depth of about four feet. The central one of 
the girders carries the microscope, together with certain acces-
sory apparatlls connected with the illumination of the object. 
This girder is much smaller and shorter than the other two, ex-
tending only about eighteen inches above the floor of the micro-
scope room. The other two girders are mates and extend to 
within about eighteen inches of the ceiling of the room; in other 
words, project upward into the room about eleven feet. The 
building being constructed of wooel, the floors were laid about 
the pillars after they had been set in the cement and the whole 
structure was then given sufficient time to settle into its perma-
nent position. This usually occurs in the course of a few months. 
'When everything is settled into position, an ordinary key-hole 
saw is run through the floor entirely around the contours of the 
girders, so that at the end of the sawing operation the girder 
entirely clears the flooring and floor covering by the width of a 
saw blade. See 3, 43, &c., Fig. I. 
Needless to say the object of these girders is to afford attach-
ment for all the necessary apparatus connected with the micro-
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scope. The girders at every part clear the walls of the building 
by a fair margin. It is, however, best to place all the girders as 
close to the microscope windows as is convenient. The reason 
for this wiII be explained on a subsequent page. In the present 
instance, the distance between the girders and the window 
casings is aboutl one inch. The general principle on which 
the accessory apparatus is attached to the girders is that of 
sliding metal sleeves that may be clamped in any desired posi-
tion. A sleeve of one-sixteenth-inch sheet metal surrounds the 
small central girder and projects· outwards, that is toward 
the observer, sufficiently to form a base on which the micro-
scope may rest. This base is from one to two times larger than 
the horse-shoe base of the microscope. This gives a sufficient 
amount of space so that the microscope can be readily arranged 
for different classes of work,-moved sideways in either direc-
tion or forward or backward. The sleeve carrying the microscope 
is clamped to its pillar by three set-screws, and by means of this 
simple arrangement the microscope can be raised and lowered 
to suit different operators and different classes of work. When, 
for instance, microphotographs are being taken, it is most con-
venient to drop the sleeve to its lowest limit, so that the micro-
scope will rest on a base about fifteen inches above the floor. 
For most photo-micrographic work this will enable the operator 
to bring the focussing plate of the camera (19 Fig. I) low enough 
t·:) render it unnecessary for the operator to have any special step-
ladder to assist him in obtaining an accurate focus. On the other 
hand, when it is necessary to place the microscope high and the 
. camera lucida table low, one can obtain a distance as great as two 
and one-half feet between the level of the eye-piece of the micro-
scope and the drawing table. This, together with the peculiar 
camera lucida, which will be described later on, enables one to 
make his origmal sketches of such a size as to allow for that 
liberal reduction in the subsequent photographic process which 
gives the best results for book illustrations. The sleeve which 
carries the microscope also carries a wooden front as wide as 
the microscope window and about two feet deep, in other words 
about three feet by two feet. This screen, which of course slides 
up and down with the microscope and its sleeve, carries two 
apertures. One of these apertures is in front of the microscope 
mirror and is designed to allow the light from the special out-
door illuminating screen to strike the mirror and pass through 
the microscope. The second aperture is of much larger size 
and is glazed with ground glass and is opened or closed OlS de-
sired by means of a hanging slide worked by foot-power. The 
object of this second opening is to secure a correct illumination 
on the drawing board when the camera lucida is in use. See Fig. 
vVe will next pass to a description of the microscope win-
dow. This faces the sun, and preferably faces precisely south. 
It is so fitted with light-proof roller blinds that the light 
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may be entirely shut off or may be allowed full access. The 
roller blinds slide in lateral grooves ten inches deep. The 
depth of these grooves must be sufficient to prevent the blinds 
bellying through the action of the wind. It is found when a 
window is tightly closed with flexible blinds as is the case in 
this special microscope "lindow, that the pressure of the wind 
is sufficient to cause considerable inconvenience unless the 
edges of these roller blinds are held in deep grooves. Should 
it be necessary to make a further provision against the belly-
ing of the blinds they may be stiffened from place to place 
with one-sixteenth-inch wooden laths; or wires may be strung 
across the window. The blinds may be of any opaque mate-
rial, but if they are very long. preferably of some thin mate- . 
rial. The writer has found that ordinary green opaque win-
dow blinds can be sized black so as to become practically 
light-proof, and as it is advisable in constructing a light trap 
to have two blinds, he finds that with two such blinds the 
iight is wholly excluded, and if necessary the room can be used 
as a photographic dark room. The wooden rollers used are 
of the Qrdinary pattern and present no special peculiarity. 
They are built in or boxed in at the top in a light-tight man-
ner. 
\Ve tl1rn next to the various sleeves sliding on the long up-
right girders. Of these one of the most important is the 
right-hand 10\ver sleeve which carries a leg-of-mutton shaped 
tab1 e for use in connection with the production of camera 
lucida drawings. This sleeve as well as all the others, is bal-
anced with a sash-weight, so that it moves with the utmost 
freedom either up or down through a space of about four feet. 
The tahle may therdore be placed within fifteen inches of the 
floor, or it may be raised to a distance of three feet. This 
a<1justabilily is found to be highly convenient in the produc-
tion of camera lucida dravvings of definite magnification. The 
peculiar shape of the table has been evolved from practical 
experience during many years. In general, its form is such 
that when taken together with its mate on the other side of 
the microscope, it presents a semi-circular curvature which 
gives the investigator a free play for hands and body. This 
table is painted black, as are all the other accessories used in 
this system. See :)2, 34, Fig. 1. 
Turning to the left-hand side of the microscope, we find an 
entirely similar and symmetrical sleeve and table which,. how· 
ever, is used for a very different purpose. This sleeve carries 
the mate to the camera lucida table and of course, in the 
case of a left-handed operator, could be used in the same way 
as the right-hand table would be used by a right-handed oper-
ator. The usual position 'for the left-hand table is about on 
a level with the microscope stage. This height is found to be 
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convenient for several reasons; first, under ordinary circum-
stances, it is about ordinary table height and is convenient for 
supporting the dissecting microscope. which, as explained 
later 011, has a special illumination of its own. Thus in the 
preparation and examination of objects, the dissecting stand is 
as close as possible to the examination stand and the objects 
may be transferred from one to the other with the greatest 
convenience; a second reason for having the left-hand table 
on a ievel with the stage of the microscope is that the prepara-
tions may be moved on and off the stage of the microscope 
with the least danger and with the greatest facility. A third 
.reason is that in this position the left forearm finds it a most 
. convenient rest in working the fine adjustment screw. In 
addition to the three sleeves already described, the long gird-
ers carry two cross-pieces for the attachment of various acces-
sories. These wooden cross-pieces slide up and down and are 
weighted with sash weights so that their adjustment may be 
quickly and easily accomplished. In order that the friction 
on the girders may not cause any inconvenience, arms ex-
tend upward from these cross-pieces for the purpose of car-
rying pulleys which are in contact with the edges of the girder 
and so reduce the friction. These cross-pieces are clamped in 
position by set-screws at the side. It will be at once evident 
that these cross-pieces may be used for the attachment of 
a variety of accessories. Among, the more important of these 
is the microscope camera. See 19, Fig. 1. This hangs above 
tL e microscope and is ever in readiness for instant use. The 
camera itself presents no very peculiar features. It is of 
course a vertical pattern carrying the exposed photographic 
plate in a horizontal position. It cannot be used in a hori-
zontal position. E~:periel1ce has shown that the vertical posi-
tion has very many advantages and that if one is confined to 
a sin~le outfit, the vertical outfit is the better, providing its 
:lttachment can be 9f the nature here described. In obtaining 
the focus. the cross-piece carrying the camera is loosened by 
nnclamping the side screws and is then moved upward and 
downward against the sash weights which counterbalance it. 
A scale is marked on the girders so that the various magnifi-
Ca~i()ll;; are at onc.e obtainable, or they may be obtained hy 
sl)l:cial measurement in each case. The apparatus never 
needs an~' levelling. being. as before said. constantly ready for 
us\'. The operator loosens two hooks and the camera drops 
instantly into position. The whole is ready for use in a few 
seconds' time. If the photograph is being taken with a high 
power and the illumination is therefore weak, and the ex-
posure conseqnently long. 011e leaves his instrument during 
the expOSl1\"e with the grrate~t confidence that nothing can 
distl1rb it. Any tremors in thr building will not be received 
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either bv the microscope or the photographic plate. A sec-
ond attachment of great importance for the production of 
illustrations is the 
CAMERA LUCIDA. 
This presents a number of peculiarities. Fig. I, 17, 24. 
The history of the camera lucida is a very interesting one. 
It is impossible to go into its details here, but nothing is· 
clearer than that tlli.s instrument is one of great importance 
to the microscopist, anti its history is in accordance with this· 
fact. The utmost ingennity has been exercised to produce, an 
instrull1ent by means of which sketches of small objects can 
be made with the aid of the microscope. The necessity for 
this class of work is very great. The photographic camera 
.does not materially assist us with 1110st subjects. O'nly in 
the case of exceedingly thin sections or natural objects of 
great thinness is a photomicrograph satisfactory. In all other 
cases in order to fully elucidate the structure by means of an 
illustration it is necessary to obtain the appearance at differ-
ent depths in the preparation. This can only be done by 
focussing the microscope for each particular portion of the 
Slrncture. This fact, thus hastily explained, is what makes it 
absolutely necessary to use a camera lucida for the proper rep-
resentation of most microscopic objects. This fundamental 
necessity is what has given rise to the many patterns which the 
camera lucida has taken on during the course of its history. 
The first instrument was an extremely simple one. From time 
to time improvements and additions have been made until at 
the present time the instrnments issued by the best makers are 
marvels of ingenuity and workmanship. In fact, in the wri1.er!s 
opinion they are almost too ingenious, for it appears to him 
that the various additions which have been made t6 the camera 
lucida during recent years, while they do accomplish the object 
aimed at, do so in an unsatisfactory manner. 
In order to produce a good camera lucida drawing, it is 
necessary to have a certain degree of light passing through 
the microscope enabling the operator to sec the object with the 
greatest possible clearness. It next becomes necessary to so' 
modify the light from the drawing board as to enable him to sec 
his drawing point with the greatest possible clearness. It next 
becomes necessary to so modify the light from the drawing 
board as to enable him to sec his drawing point with the greaest 
possihle clearness. No\\", with 1110St objects it is 110t possible to 
secure this adjustmC'nt once for all, for all portions of the draw-
ing. Different portions of the object emit different amounts of 
light, and, as the light varies. it is necessary, in order that the 
drawing may be made with the greatest precision and facility, that' 
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the light from the drawing board should be modified accordingly. 
The accomplishment of this end has been sought in a variety of 
ways, and this more than any other thing has added to the com-
plexity of the modern camera lucida. \Vhen the modern instru· 
ment is in good order, it docs, as we have admitted, in a way ac-
complish its object. The difficulty is that it is easily thrown out of 
adjustment, and easily becomes soiled and dusty so as to be a 
hindrance '"rather than a help. Again, no device has yet been 
furnished uy manufactnrers which enables one' to modify the 
light except by a series of steps. It is usual to insert or remove 
a certain number of tinted glasses until the right degree of light 
has been secured. It often happens that the precise tint required 
can not be secured at all. In any case by this method there is 
always being' inserted between the eye and the object, various 
pieces of apparatus which can not be regarded as other than 
TIC·cessary evils. It is needless to go into the particulars of in-
struments made by different makers. \Vhat has been said has 
a general application. A second defect presented by many of 
the camera lucidas, is the double reflection due to a silvered mir-
ror. The thickness of this mirror has been carefully adjusted 
so as, as far as possibl~, to superimpose the various images one 
,on the other, but it is impossible to get rid of the double refiec-
tion, and while this can be toleratecl for a short time, if the in-
.strument is in use for a considerable length of time, say several 
hours, this double reflection of the pencil point becomes very 
tiresome to the eye. 
Any form of camera lucida is an instrument well-calculated 
for the destruction of eye-sight. The writer has dming many 
years of experience been endeavoring to reduce the injury to 
eye-sight in connection with the use of the camera lucida, and 
the following suggestions, embodied in the outfit here described, 
.are the result of his experiences. In the first place, he has sub-
,stituted for the ordinary m!rror a 45 0 prism. Fig. I, 24. The 
advantages obtained by this substitution are ~s follows: I. The 
prism may be of any desired size so that it may be mounted at 
a considerable distance from the eye-piece of the microscope. 
This secures an increased magnification of the drawing, and the 
:advisability of this increased magnification will be dwelt upon 
on a subsequent page. 2. A second advantage in the use of 
the prism as a reflector is the disappearance of the double re-
:flection, and the securing of a total reflection. The light passes 
from the clrawing-point through the lower face of the prism in 
'a nearly perpendicular direction and with very little loss. It is 
then totally reflected from the oblique face and passes out-wa rd 
'nearly at right angles to the vertical face, again with very slight 
diminution. The loss of light is therefore considerably less 
than in the case of the usual mirror, in addition to the securing 
-of a total reflection destitute of doubles. 3. A third advantage 
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and one of considerable importance is the stability of the appara-
tus here described; it rarely gets out of register. 
The second modification is that which has been referred to on 
a previous page, as the blind worked by foot-power. Fig. I, 32. 
The object of this blind is to illuminate the drawing with any de-
gree of light at an instant's notice and to do this without in any 
way disturbing the adjustment of any part of the microscope or 
camera lucida. This is a matter of very great importance in the 
rapid production of good camera lucida drawings. If often 
h<lppens that the light coming through the instrument is so faint 
that it is only by shutting the light quite off from the drawing 
that the investigator can see the details of the sructures to be 
sketched. This darkening has in the past been accomplished 
in various ways. It has for instance been accomplished by hav-
ing a pencil on the butt end of which is a feather to be flirted 
in between the eye and the drawing board so as to oblit-
erate the image of the latter. There are other methods of 
accomplishing the same enel. With the foot-power arrange-
ment, the light is shut off or let on without the operator's dis-
turbing the position of his body or his drawing-point. More-
over, the light can be so modified as to instantly bring about 
that adjustment which is most favorable for any particular part 
of the sketch. To describe the whole operation briefly, we may 
say that the operator's left hand rests on the left-hand leg-of-
mutton table on a level with the fine adjustment of the micro-
scope. His left hanel therefore is in a position to work the fine 
adjustment screw with the greatest case and facility, and the 
most careful adjustments of focus can be easily accomplished. 
His right hand carrying the drawing-point rests on the drawing 
beard and is engaged in the production of the sketch. As the 
light required for the variotls portions of the drawing varies he 
can by a slight movement of his right foot, which in no way dis-
turbs either of his han(ls, and in no way disturbs the equilibrium 
of the instruments, effect the desired illumination of the draw-
ing. It is found that the drawing surface best adapted to th~ 
production of camera lucida drawings is a dark, and, preferably, 
black surface. On this surface a white drawing point should be 
used. For most objects this is a considerable improvement over 
the ordinary pencil used on white paper, as will be at once ad-
mitted by anyone who makes a trial. The method found most 
effective in this laboratory is that of using a thin black tissue-
paper which is bluecl on the under side. A piece of enameled 
board of suitable size for the drawing is placed on the drawing 
board, i. e., the right-haml leg-of-mutton table, ancl it is then 
covered with the black tissue-paper with the blue side clown. A 
tracing is now made with a white ivory point. Thi~ results in 
the production of a hlue outline drawing on the enameled board. 
This sketch is put aside for fmther reference, or for the produc-
tion of a finished drawing whenever necessary, or may he finish-
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ed up at once. The object to be secured in this blue sketch is a 
sufficiently good representation of the object to be illustrated 
which shall have sufficient size to admit of a liberal reduction 
when the drawing is photographed on metal preparatory to 
etching. Thus, if it is desired to publish an illustration having 
a magnification of 500 diameters, it is advisable to produce a 
blue sketch at from 1,000 to 2,000 diameters. This is easily 
accomplished with the apparatus that has been described. By 
placing the prism reflector at a considerable horizontal distance 
from the eye-piece of the microscope, say one foot, and lowering 
the right hand leg-of-mutton table sufficiently, magnifications of 
liberal dimensions are ea!,il y secured. Needless Ito say the pro-
duction of a large coarse drawing is an easier matter than the 
production of the same drawing on a smaller scale, so that the 
operation is not only better, but considerably easier if carried out 
in the manner described. It is unnecessary to go into the details 
of converting the blue sketch into a pen and ink drawing. These 
present no peculiarities. It ought perhaps to be mentioned that 
the object of using the blue color is to avoid trouble through 
the alterations that may be necessary in finishing the drawing. 
Any light blue lines which are left on the enameled board need 
not be removed, as they do not affeot the sensitive photographic 
film sufficiently to cause any inconvenience in the production of 
an etched block. The black tissue paper mentioned is produced 
by inking ordinary tissue. The ordinary blue carbon paper give3 
too dark a blue to meet the requirements. The blackened tissue 
is rubbed on one side with dry Prussian blue powder. This gives 
a light blue tracing. 
At an earlier stage it has been mentioned that all the acces-
sories in connection wi,th the microscope are painted black. In 
addition to this precaution, arrangements are made such that 
the room itself can be darkened, in fact, converted into a photo-
graphic dark-room at will. This obj ect is secured by having all 
the window blind connections light-tight. The oblong aperture, 
about five inches by eight inches, thro;ugh which the micro-
scope receives its light, is screened by means of several thick-
r..esses of flexible black cloth made into the form of a sleC've. 
This cloth sleeve attached around the perimeter of the open-
ing, is notched above so that it surrounds the microscope 
jnst beneath the stage and buttons onto' one of the screws at 
the back of the microscope. No light reaches the eye ex-
cept that which comes ,through the instrument. If. now, the 
slide in front of the large glazed aperture be closed and the rOC111 
be' darkened, the operatol" sits in absolute darkness. Anyone 
who has hac! experience with a photographic dark-room, mllst 
have obserVe'd how after a period of fr0111 five to Iten minntes 
therein the eye becomes accustomed to the darkness of the room 
and is able to distinguish objects much more readily than at first. 
This is a principle which can be utilized to very great advantage 
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in connection with high-power microscope work. In fact, the 
writer is of the opinion that it is this contrast between the ex-
ternal and internal illumination which leads so many operators 
to use artificial light, and even in some cases to prefer workmg 
in the evening. Certain it is that if the surrounding' light is 
dim and the eye is allowed to adjust itself to this dimness, then 
ebtaf. ved,sIbdmhshrdlu shrdl cmfwycmfwyp mfwypcmfwypnnn 
on looking through the microscope, details may be seen much 
more clearly than in any other way. It is often painful to wit-
ness the unconscious efforts of microscopists to bring about this 
condition as fully as possible by means of awkward attitudes and 
facial expression. It is not at all uncommon to see the micro-
scope placed in a glare of light with a strong light beating on the 
top of the object and confusingly reflected up through the micro-
scope, and to see the operator sitting in a cramped position, 
bringing his head over the top of the instrument so as to shade 
his eye as much as possible, and then often drawing the eye-brow 
down to assist in the same obj eet. I take it that all this is sim-
ply an unconscious effort to give the eye the benefit of a weak 
extraneous light. Vvith the present apparatus, these difficulties 
disappear. The room is darkened. All light which could pos-
sibly get to the operator's eye is excluded, except that which 
comes through the microscope. There is 110 light coming upon 
the top of his object to cause confusing reflections in the micro-
scope. The image is as clear as it can be made and the eye is 
given every facility to see this image and is distract~d by no 
others. Needless to say, the apparatus is a daylight apparatus. 
It hardly seems necessary to argue that as daylight is the 
light which has developed the human eye it is the light to 
which it is best adapted. Images produced by diffused day-
light must be the best that can be produced on the retina of the 
human eye. This seems a sufficient argument for the use of 
daylight and a sufficient explanation of its superiority to every 
other light. However, when all this is said, it is not possible to 
always secure and control this natural light so as to get the best 
results. The following contrivances are such as experience has 
shown the writer to be very useful for this purpose, especially 
in sunny climates. Outside of the microscope window a univer-
sally adjustable white screen is placed in a sunny position, pre-
ferably not more than ten feet away. The surface of this screen 
may be of any white material. It can be made of wood, painted 
white, or lined with plaster of Paris, or, what to the writer seems 
almost equally good. a plain wooden screen covered with several 
thickness of bleached cotton cloth. It is better if this screen can' 
be adjusted from the interior of the microscope room, but this is 
not essential. If a small mirror be attached to the screen, it will 
iTldicate the position of the screen that will reflect to the micro-
scope mirror a maximum of white light. Place the screen so 
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that the flash of sunlight from the mirror strikes in the vicinity 
of the microscope. Then of course, the whole of the screen will 
be in a corresponding position and will be reflecting a maximum 
of light. It is found that if the screen be placed in this position 
for several hours the light from it remains practically constant, 
so that while an adjustment by cords from the interior is a 
convenience, it is not a very great necessity. If an adjustable 
screen is not available, it is generally best to arrange one or 
twO' fixed screens and thus acco~plish the same object, one 
screen for morning and another for afternoon. The light from 
a blue sky is not a satisfactory light. A white cloud gives a 
very good light, but clouds are such fickle things that it is not 
wise to rely upon them where the microscope is in constant use. 
It is much preferable to construct a screen that will be avail-
able in a fixed position whenever the sun shines. When the 
sun does not shine the sky mU5't serve. 
It remains to say a few words in regard to the dissecting 
microscope. This, as before mei1tioned, rests on the left hand 
sliding table. The main microscope window is flanked by two 
narrower windows, (forming a "bay") each of which is fitted with 
opaque wooden screens sliding up and down with sash weights. 
Whenever necessary, these screens can be raised and the light 
necessary for the preparation of objects secured. The object 
ready for examination, the screen is dropped, the room is dark-
ened and the examination with the compound microscope pro-
ceeds. The screens just described have a second purpose in the 
carriage of batteries of accessory microscopes. It is often con-
venient in making comparisons to have several microscopes in 
operation at one time, even where, on account of the cost, it is 
not feasible to furnish complete outfits. To meet this end, cylin-
drical barrels capable of carrying objectives and eye-pieces are 
mou11'ted in batteries on the screens and are pointed at the sky. 
The outfit that is found most convenient for each unit of this 
battery is as follows: a rather high-power eye-piece, a barrel 160 
mm. long capable of carrying the ordinary objective, and two 
objectives, one of which is a moderate power corresponding to a 
one-sixth Bausch and Lomb or a Zeiss "D," and the other a 
two-third objective or Zeiss "A." In the wooden stage, a small 
section of tubing of the same size, and capable of carrying an 
objective, is used to carry the lower power of the two objectives. 
It is found that by pairing these objectives with care the low 
power objective furnishes a first-class achromatic condenser for 
the high power. It is surprising what good results may be ob-
tained with this simple apparatus. 
The other featurcs of the outfit are sufficiently displaye(l in 
the illustrations. The rotating tables arc of the usual type, 
though above the usual size. They carry five by eight swing 
drawers and hanging shelves for hooks and instrumcnts. 
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THE DARK ROOM. 
A peculiarity of the Division dark room that deserves men-
tion is its illumination. This is carried out on a plan that has 
often been adopted for small dark-room lamps, but has not 
hitherto, so far as the writer knows, been carried out on a large 
scale adapted to daylight as well as artificial light. 
The non-actinic or "safe" light for the dark room is obtained 
bypassing daylight through suitable solutions, and the illumina-
tion is from above after the manner of numerous patterns of 
small dark-ro0111 lamps. The dark r00111 window is placed some-
what higher lthan is usual and its upper sash is boxed in in a 
light-tight manner. The box is prismatic in form: one side is 
parallel to the side of the dark room, in fact coincides with it; 
another is perpendicular to the side of the dark room and forms 
the horizontal bottom of the box, while a third is at an angle 
of 45°, such tha't when a mirrow is fastened on its inner surface 
it reflects the sky light, which comes through the window and 
throws it downward upon the dark room sink and developing 
board. On the bottom of this prismatic box, there rests a tray, 
or a number of trays nested one over another, for the reception 
of the various colored fluids used as light screens. One of the 
most useful of these fluids is a concentrated solution of bichro-
mate of potash. It is found that ordinary daylight or sunlight 
on being passed through from eight to twelve inches of conc(:'n-
trated solution of bichromate of potash is a very sufficient and 
satisfactory light in the dark room, especially when it is reflected 
from above in the manner described. The mirror used for re-
flecting the light downwards is preferably of corrugated glass, 
though plain glass answers the purpose. The box contains an 
electric or gas light so that it is available for evening work. The 
amount of comfort to be gained from an ample illumination in 
the dark room is something that should not be overlooked, as 
the frequent passage from the dark room to an illuminated room 
is a trying matter, even for the best of eye-sight. The amount 
of illumination which may be secured by adopting the plan here 
described may be readily judged when it is said that during de-
velopment ordinary type can be read with the greatest ease, so 
that it is rather a misnomer to cal! the room a "dark" room. 
THE ILLUSTRATION ROOl\'!. 
Several of the rooms of the Laboratory of the Division of 
Pathology and Physiology are specially fitted up for the use 
of solar projecting apparatus. This projecting apparatus is 
primarily for the purpose of projecting negatives and microscope 
preparations from which illustrations are to be prepared, ane! in 
some ways the apparatus thus used takes the place of the orcli-
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nary camera lucida, and for the class of objects to which it is 
suitable, it affords many advantages over the camera lucida. It 
is, however, limited in :ts application so far as the microscope is 
concerned as it is impossible to use the highest powers of the 
microscope in this manner. A second use to which the projector 
will be put is the' projection of images of microscopic objects 
which are under examination and which it is desired to show 
to more than one person at a time to facilitate discussion and 
study. Needless to say the projector can be used in the same 
manner as an ordinary stereopticon or magic lantern, with the 
advantage that, as sunlight is more powerful than any artificial 
light, much better images may be secured. It is also needless 
to say that the instrument has the inevitable drawback that it 
can be used only when the sun shines. 
'When the instrument is used in the production of illustrations, 
it is customary to project the negative, or 'preparation, upon a 
glass screen of special character .. The object of the screen is to 
secure to the artist that freedom of movement which comes 
from relieving him of the drawback which is usually presented 
by the shadow of his own hand and person. The projector 
has often been used for the production of illustrations, but 
the writer is not aware that the present method has been 
hitherto exploited, except in his own prjvate laboratory, namely: 
the use of so powerful a light as to enable the operator to 
throw the image through ordinary cartridge paper, thus en-
abling him to work on what may be called the backside of the 
projection. This method is ail expeditious one and is a very 
great gain indeed from an artistic point of view. It is a gain from 
almost any point of view, but it particularly gives a freedom of 
treatment that has to be experi~nced to be fully understood. It 
is found that the projector when used in this way facilitates the 
production of illustrations from negatives so poor that they 
would not make a print suitable for reproduction by the half-
tone or any other process. Furthermore, it often happens that 
negatives contain objectionable features that it is not desirable 
should appear in the illustrations. When a drawing is prepar-
,po ed from the projection of such: a negative, the objectionable 
features can be omitted. Again, the desirable features of sev-
eral negatives can be combined and in this way results can be 
procured which would be procurable in no other. As to the 
details of the apparatus, little need be said so far as the pro-
jector itself is concerned. It is of the ordinary pattern consist-
ing of an acljustible mirror capable of throwing the parallel rays 
of sunlight through a large condensing lens. The cone of light 
produced in this manner iSi passed through the negative or 
preparation anel the light is hrought to a foctts on the screen by 
means of an objective. This objective may be a simple cheap 
meniscus, or may be a photographic lens, or a microscope 
objective. All these forms arc in use in the illustration-
Solar camera as used 
to facilitate the pro· 
duction of illustrations 
from negn~iyes and from 
transp are Il t 
objects. 
Fig. 2. I, steel girder to left oi W1I1UUW alful'Jiug' purt of the support to 
the ordinary camera 3 i 2, cross-pieee ~mpJlortiJlg' cnmera 3; 4, support for camera 
lucida, same being here represented as attached to an ordinary lens carrier; 5, 
vertically ndjustible horizontal plntform; (i, (ll'HWing' hoard; 7, horizontal wnys 
ior G; 8, ohjeet in position to he drawn natural siz(': 9, mirror of ordinary cnmern 
lllCidu; 10, II, elllllCl'(1. lueidn support: 12, light-tight rollt.'r-hlind used, whell 
unrolled as n diaphragm for the ('one of light from the projeetor: ] 3, solar-pro-
jector set in speeinl ,".,'indow cIl!iing tH'n!" floor; 1·1, the negative lwing' projected 
at 23: 15, 15, uprights carrying the adjustable sheet o( glass 011 whi('h the urnw-
ing 23 is being prouu('e(l (rom the ncgativc 1·1; 16, wooden (1'11111e (or sheet o( 
g1aIDs 18; 17, metal hra('cs hy whidl thc (rume 1G may be (~]nmI)cll at the required 
nnglo; 18, sheet o( gluHR through whieh liS well as thro\1J!h the pnper ~:.!, 
the image is viewed; 19, roller blinds to shut off extra 1i~ht: 20, 21, 
sticli:s to which the drawing' pappr is uttu£'hed with drnwil1g' tncI:;:.., these sticks 
boing eRsily adjustable untler the snnd-JHIlH'r-lilled wooden springs·bars 2·': !!'.!, 
drnwing paper; 23, imoge h('iug' drawn: :!.l, woolh'n hlll' linpd with sandpaper nlltl 
hinged at 25 and COIlHtllntly pul!pd inwnrd hy a Hpil'lI] suring' lit 2G, 1.;0 as to lightly 
but firmly grip the sticks 20, 21: 27, s('rew leg'S on which aCter the nppnrntuH hns 
been udjuHted it cun he raised so as to remuin firm duriIl~ the suhsequent opcrn.· 
tions o( (ocussin~ und dro.wing; 28, one o( the (our ('lIstors on whit'h the whole 
tlppnratus is ndjustnblc bnck nncl forwnrcl 011 tile floor to vllry tllo mngllication. 
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room. It is more necessary to give the details of the screen up-
on which the projection is received and upon the surface of 
which the artist produces his drawing. This screen is borne 
between two uprights about seven feet high, set on four castors 
placed sufficiently far apart to give the apparatus a firm support. 
After the apparatus has been rolled into position, four screw-legs 
are screwed downward and the apparatus is thus raised off its 
castors and placed on four legs, and is then sufficiently firm to 
resist all the pressure that is brought to bear upon it. The 
screen proper is pivoted between the two tall uprights, and 
by means of a series of notches is adjustable in the vertical 
direction. The screen consists, to all intents and purposes, 
of a very large glazed window sash having the glass flU5h 
with the framework. The sides of this sash or frame are 
sufficiently strong to give it firmness, and when the neces-
sary al1gle is secured,1 a pair of clamps secures the screen 
from any mal-adjustment. At each end of the screen, two long 
pieces are hinged in such a way as to facilitate the manipulation 
of the paper upon which the artist works. These long narrow 
pieces are four feet long and one inch square and are hinged at 
the top of the screen and pass downward everywhere equi-
distant from the side of the frame, this distance being about 
three-fourths of an inch. At the lower end, these pieces are con-
stantly pulled inward or toward the glass, by spiral springs. The. 
under surface of each of these long pieces is lined with sand-
paper. If now a long soft wooden stick suitable for the attach-
ment of drawing paper be placed across the glass face of the 
scrcen, which as before remarked is flush with the frame, and 
be passed under the sand-paper surfaces, these latter will grip it 
with great firmness, and it will be found impossible to move it 
without the use of considerable force. It is to the under sur-
face of this transverse piece thus held in position by the sand-
paper surfaces at the ends of the screen that the drawing paper 
is attached by means of ordinary thumb tacks. This provision 
is advisable. as in the use of the proj ector it is often necessary 
to bring the drawing into register, or to change the register 
somewhat. By slightly lifting the sand-paper surfaces, the paper 
is easily changed in position to accommotlate any change of 
register. It is usual to make two punctnres on the negative as 
reg;ster marks. As it is anticipated that this apparatus will come 
into much wider usc, it may not be out of place to mention a 
number of points which experience has shown to be worthy of 
imitation or improvement. The light is usually a very strong 
one an(l in consequence the operator is most strongly illmnin-
atec!' It i:-; therefore desirable that he should wear dark-
colored clothing, otherwise the reflections from his person will 
canse considerable interference. It is also desirable to have tllC 
room as dark as it can be conveniently made-thc darker the 
better, especially when high power magnifications arc in prog-
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H'SS. When the finest detail is to be drawn, it is also advisable 
to arrange at the top of the screen a roller blind carrying .111 
absolutely opaque blind with an aperture not much larger than 
will give freedom of movement to the hand in drawing, say 
from four to eight inches across. This shuts out all of the extra 
illumination and the eye will then accommodate itself in such a 
manner that any fine detail is much more readily seen. It is 
also desirable to have a drop blind by which the whole of the 
light may be instantly shut ott, as well as a light at the back 
which can be also instantly let on so as to give the operator a 
very distinct notion of what he is producing. For it must be 
pointed out that when the drawing is being made, it is not 
easy for the operator to see his work, especially if he is working 
with a blue pencil, as is often the case' if the drawing is to be 
afterwards finished up, photographed, and reduced for illustra-
tion purposes. 
The illustration room is also furnished with an ordinary 
camera workil1g on vertical uprights of the same character as 
those already described in connection with the microscope win-
dow. These are a second pair of steel girders imbedded in 
cement below the building and coming through the floor with-
out contact. It is found that a great variety of objects are more 
conveniently photographed by nsing the camera in this manner 
than in any other, though of course it is necessary for many 
classes of objects to use it in the usual way. To facilitate the 
production of the necessary backgrounds, a well is provided. 
This consists of an approximately cubical box, the sides of which 
are merely grooved framework in which run a set of opaque 
roller blinds. \iVhen these blinds are all drawn up, they make 
a box with a black interior, the roller blinds being painted black 
inside. The top of the well cO'11sists of a series of concentric 
frames capable of carrying plain and ground glass of various 
sizes. \Vhen it is necessary to photograph an object against a 
black hackground. it is customary to lay it upon a piece of plain 
glass, when the background, which consists of a black hole far 
beyond the focus, namely the interior of the dark-well, gives 
an absolutely black background which is obtainable in no other 
way. If it is necessary to secure grey backgrounds, a ground 
glass is substitnted for the plain glass and one of the roller 
blinds is lowered and a mirror or other reflecting surface placed 
in the box below. 
?\ ATUR.-\L SIZE DRAWINGS DIRECT. 
Another peculiar feature of the illustrator's 1'00111 is a piece 
of apparatus designed for the production of natural-size or even 
reduced drawings with the aid of the camera lucida. 
Fig, 3, Drnwing 
to illush'ate the use 
of the ordinnry 
came-I'll riding on n 
vertical system. 'rhe 
cnmerll lucidn frnmc 
is pushed up out of 
the WilY, its details 
being, however, here 
shown in a some-
wnnt different mannol' 
from that illustrated 
in Fig, 4. I, 1, I, 1. 
vertical girders im-
bedded in cemen t 
under tha lJuiluing 
and coming up 
through the floor 
without COlltuct; 2, 
rig-ht hllnd box con-
taining' n variety of 
roller blinds work-
ing in a horizontnl 
direction and so 
tinted as to give H 
great vllriety of 
transmitted light; 3, 
similur right hand 
box of roller blinds; 
4, 5, 6, roller blinds; 
7, drawing board 
horizontlllly and Ycr-
tically adjustable, 
Ilnd also tipping to 
pass pInt form B; H, 
vertically ndjustable 
platform for the 
support of olljed to 
1>0 drawn, ill thh; 
CHBe supported on a 
microscope stnge; 9, 
10, clamps for se-
clll'in./:;, 7 and 8 in 
position; II, II, 
screws for damping 
nil the lJI"cviolll-ily (lcsl'rihl'(l npparlltl1S to the steel girders 1. 1, 
I, 1.; }') 1'01lp1' hlill(l ust'd as n (liaphra~m as described in the 
cl£'seription of }'iJ..:'. 3; la, diaphragm apl'rtUl'C in the rolLer hlind 12; 1,1-, 
lower portion of the frUllll'Work of the nppurntus supporting' 2-1 a; 15, 15, cross· 
piece ('nl'ryin~ tlH' ol'(lilllll'Y ('anu'l'H. 17; lH, 10. s('rc\\" clamps for ,~ecuring the 
('IlIllCrn nett'I" n<ijustIl1Pllt; 17, ordinllry ('l\IIH'l'H; 18, durk·well for securing' 
hllll'k or other hnt'lq;round for ohjl'ds; 10, onc of the \'uriouR lulnpters for vary· 
ing the U}H'rture ill the top of the dark wl'II; 20, inner roUl'r hlind being used to 
FieClll'C n light hnt'lq~rollnd for the ohjl'd lH'ing- photog'rnphcd; 21, one of the four 
roller hlincls hlll('I\l'ncd inside and forming, whell 1Hl11od up, the bluek inside surface 
of the dnrk Wl'Il; 2~, ~2, Yl'l'til'al slots in whi('h the roller hlinds 21, 2.1, &c., slide 
ill It light·tight mUllller; 2:\, Hllti·fl'il'tioll hearings of the frnlllcwork of the cross· 
piece 15; :1·1. olle of the four hlinds forming' the sides of the dark well. 
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CAMERA LUCIDA FOR NATURAL SIZE OR REDUCED 
DRAWING. 
Ever since the introduction of the camera lucida, it has been 
more or less used for the production of natural size and reduced 
drawings; in other words, it was soon seen that its application 
went beyond the instrument for which it was primarily design(:d. 
The writer has used the camera lucida to a greater or less extel1t 
in this manner for twenty-five years and has seen plenty of evi-
dence that others have used it in the same way. At one time it 
was thought by certain manufacturers that the demand for an 
insrument specially designed for this class of work would justify 
the making and advertising of the instruments; but so far as I 
am aware, all this apparatus has been now withdrawn from the 
market. I do not know what the reason for this course may 
have been. It would seem that the instrument met a scientific 
need and that its sale should have been sufficient to keep it from 
oblivion. The only conclusion one can arrive at is that for 
some reason, the form of the instrument did not meet the need. 
The following notes relate to a piece of apparatus which has been 
gradually developed during several years, and which has as its 
object the application of the ordinary microscope camera lucida 
to the purposes we have mentioned. It is a piece of apparatus 
which in use is placed in front of a window, in fact is usually at-
tCiched either to the window, the window casing, or to special 
uprights near by. As exemplified in this laboratory, the appara-
tus is attached to two upright girders, the same two that carry 
the ordinary photographic camera. Both these attachments are 
slung on sash weights and can be moved up and down, so that 
either may be brought into play while the other is raised out 
of the way. The camera lucida attachment consists of two dis-
tinct frames which are separated near the middle of the window 
by a distance of eight to ten inches. The left hand frame is 
d~signed mainly to support the camera lucida, the right hand 
frame to support the drawing board. Both frames carry adjust-
able brackets and each bracket carries a horizontal shelf. The 
left hand frame therefore has a horizontal shelf carrying the 
microscope and this shelf is ac1j ustable in the vertical direction, 
and can be clamped in any desired position. In a similar man-
lier, the right hand frame carries a horizontal shelf, or drawing 
board, also adjustable in the vertical direction. The drawing 
board presents the peculiarity of being also adjustable in the 
horizontal direction, and of rotating about a horizontal axis so 
as to pass the opposite shelf,-it is required sometimes above 
that shelf and sometimes below it. The size of thc apparatus is 
determined by that of thc human body. The greatest distance 
that can be comfortably reached by an ordinary artist for draw-
ing purposes is about thirty inches, i. c., when gazing through 
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the camera lucida he can not comfortably produce a drawing 
at a distance of more than thirty inches from his eye as the 
light travels. An examination of the adjacent illustration will 
make this matter somewhat clearer. The camera lucida is 
usually carried on a piece of tubing clamped to an ordinary lens 
holder or empty microscope barrel. The object to be drawn is 
placed below, without a lens, or with a reducing lens, or in some 
cases with a lens which slightly enlarges the object. The draw-
ing board is then lowered or raised until the drawing to be made 
will have the necessary size. It will be observed therefore that 
the whole arrangement is a three-fold one. There is a support 
for the object, a support for the camera, and a support for the 
drawing board, and these must be adjustable within the limits 
of the artist's reach. It will be seen, however, that if two of 
these are adjustable, the whole system is, for all practical pur-
poses, the same as if all three were adjustable. \Ve now come 
to the most important matter in connection with the use of 
this apparatus, namely: the illumination of the object and the 
illumination of the drawing board. It is possible that it is in 
this respect that the apparatus hitherto put on the market fails 
to meet the requirements of the case. It is very desirable to 
fully control the illumination. Sometimes the object has to be 
strongly illuminated, and the drawing board weakly illuminated, 
sometimes the reverse is the case, the object has to be weakly 
illuminated while the drawing board has to be very strongly 
illuminated, and the variation in illumination should be as great 
as possible,-from strong sunlight to absolute darkness, if posi-
sible. This is the main point in the sucessful use of the camera 
lucida for this class of work. This object is attained in the 
present piece of apparatus by placing the whole at a sunny 
window and modifying the light by a series of seven roller blinds. 
One of these, and one of the 1110st important, is the blind at-
tached to the window itself. This cloes not differ fr0111 those 
elsewhere described in this report. The other blinds for this 
piece of apparatus have the peculiarity of working in the hori-
zontal direction, the rollers being placed vertically side by side 
and enclosed in a light-tight box at the side of the window. The 
box on the right carries three of these rollers and that on the 
left carries a corresponding set of three. These blinds are of 
varying nature. One of each set is white, another is nearly 
translucent anel a third is somewhat opaque. By placing these 
blinds one over the other, that is by adjusting them properly in 
the horizontal direction, the light may be variecl in any degree 
required. Noway has yet been found by which the light both 
upon the object anel upon the drawing board can be fully con-
trolled by foot-power, as in the case of the microscope window 
previously described; but it is believed that if sufficient thought 
were given to the subject, such a device might be evolved. In 
the meantime, the present arrangement works fairly satisfac-
Fig. 4. Sketch 
of the arrangement 
of a cam em lucidn 
for the production 
of drawings of ob· 
jects nt nearly the 
nat-urn! size. 'rho 
apparatus is at· 
tnched to upright 
steel girders, one 
at each side of'll 
window. 'rho flrtist 
fnees the light. 1, 
2, the two steel giro 
del'S whieh 
nre imbed-
ded in sev· 
eral tons of 
cement be-
ncnt-h the 
building- and 
pass thl'ollg-h the floor without cOlltnl't; :1, eross-piece to carry nn or· 
dinnry ('lillIeI'll (.1), this eross-pic(-'c bl'ing' hUllg' on sash \\'eig-hts and sliding 
in the "crtit'ul dil'cetion nllel l't.'luliiy ('latllJll'd hy the side scrCWH shown; ·1, ordinnry 
eameI'lL ]Hlshed up out o( the wily hut cnsily hroug-ht into use as ..,howll in !1'ig. ,1; 
5, Hnti-fl'ietion nJ'lIls of the l'ross-pieC'e (:J) whit'h roll Hl.!'uinst the cdg-cs of the 
girders 1. 2; G, left llllllll hox of rollt'r blinds: 7, right hnnd box of roller blinds; 
8, licht-tig-ht verticully nding' l'ollc1"blinu of the window; n, 10, horizontally net· 
ing' roller ulintls from the hoxes Gt 7: II, ohjeet to he drawll, held in Htn~e forceps: 
12, mirror of ordinllry ('UTlIern lucidll: la, horizontnl stng-e. 11Iljustahie in the vel"-
tit'nl direetioll, <lesig'Jll'(l to sUPJHlrt the ohjl'('t 11, whh-h in this cuse is supported 
on the stng-e of a mi('l'os('ope ('alT~'il1g' 110 ohjel'tive 01' e),l'piCl'C; 1·1, horizontal 
stnge, ndjustnhle in the verticlII tlil'cdioll, tlp!·dg'lll'd to support the drawing hoard, 
wlli(~h tips out to pass] :1, Hnd is ubo adjustahle in the horizontul direction. 15, 1G, 
framework Sll}lportillg' all the upparatus (I.]., HllIl slullg' on sush wl'ig-ilts so as to 
he easily lJ1lslied UJl out. of the way wht'll the will dow is used for oth('1' purposes: 
17, screw clamp to stllg'C ]·1; 18, rnllpr hlintl Ilding- as n lig-ht trap nnd diaphragm 
W]1(\11 the window is used with the :·wlnr f)rojeetol' as shown in Fig'. 2. 
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torily and avoids the use of complicated apparatus between the 
eye and what it is looking at, in the same way as does the appar-
atus previously described in connection with the microscope 
window. 
A LIBERAL REDUCTION OF ORIGINAL DRAWINGS. 
A study of the published work of the best modern artists gives 
ample proof that their originals are considerably reduced for 
purposes of publication. From the examination of the published 
illustrations it is difficult to give an estimate of the amount 
of reduction that takes place in the process of photographing 
the original, but a somewhat extensive an<;i careful study of the 
best modern magazine illustrations leads to the· conclusion that 
in many cases the reduction is a liberal one. Judging from the 
texture of the drawing as shown in enlarged projections, it is 
probably not far from correct to say that the reduction varies 
from one-half to two or three times, i. e., the areas of the pub-
lished illustrations are from one-fourth to one-ninth that of the 
uriginal drawings. 
It seems doubtful whether artists· have yet fully appreciated 
the advance that has been made in the art of etching on metal, 
and also doubtful whether we are not laboring too much 
under the influenc~ of the former styles of reproduction. 
Without intending any disparagement to the high class illus-
tration work of the past, I venture to call: attention to the 
probable gain to be obtained by taking greater advantage of 
the perfection of modern etching processes. The best 
etchers, supplemented by the best printers, are now able to 
produce on good book paper well-defined lines as narrow 
as one four-hundredth of an inch. This is far beyond the 
power of any artist's pen if the work he does is to cOl;1e within 
commercial limits. ·While what is here said refers more particu-
larly to scientific illustrations, it is believed it is not without its 
application throughout the range of black and white line work 
subject to reproduction by means of photography and etching. 
Speaking from the scientific point of view, many of the illustra-
tions required are far beyond the reach of unaided vision of ob-
jects, to say nothing of the capacity of the artist. and we always 
resort to magnification in order to avoid this difficulty. Natural 
si.ze illustrations are the best; reductions and enlargements are 
resorted to as a compromise with our methods of reproduction 
and publication. Any hint that will lead us to bring our illustra-
tions nearer the truth and more nearlv to the natural size should. 
therefore, be of value. Now, it is fou~d that if original drawing3 
are made on a large scale by means of various mechanical meth-
ods, some of which are described in the course of these pages, 
justness of proportion and accuracy in the formation of the lines 
are much increased. By taking advantage of high class modern 
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etching it is possible to reduce these large original drawings 
and retain in the resulting comparatively small and therefore 
also comparatively inexpensive illustrations, all that justness of 
proportion and accuracy of line that is displayed in the large 
original. So far as the writer has exploitee! the matter, he be-
lieves that reductions to one-tenth and even one-twentieth linear 
are feasible, i. e., the blocks for l)tlblication will have only I-lOoth 
to I-400th the area of the original drawing. 
What has hitherto been said introduces no practical difficulty. 
The modern mechanical processes will meet all the requirements 
that have been mentioned. There is, however, a rather serious 
difficulty connected \vith producing the original drawings. It is 
very difficult for an artist who has formed a style that meets the 
needs of fonner requirements to so alter it as to meet the exi-
gencies of the liberal reductions that have just been mentioned. 
I find that the tendency of all artists who have been engaged 
upon my work is to do more work on these coarse originals, if 
I may so style them, than is necessary. The tendency is to 
make the work too fine, to do too much, the result being that 
the limits of the etcher are passed in certain respects, particu-
larly in the width of the white lines, so that the problem con-
fronting the artist who attempts to work in the manner indi-
cated is to learn a coarser style" of work and to learn how much 
he can leave out. Once this art has been acquired, the rest is 
clear sailing and the gain in the published illustration may be 
briefly summarized by saying that it is nearer the natural size, 
i. e., the ideal size; second, its lines are brought nearer the limit 
of modern processes. in other words, are finer where it is neces-
sary that they should be finer; of course nothing is here for a 
moment urged against the use of coarse lines wherever they are 
appropriate; thirdly, the drawing gains in the important point 
of scientific accuracy; fourthly, there is a greater range in width 
of line. 
EXPERIMENT FIELD. 
At the Experiment Field a number of experiments have been 
started, having for their primary object a physiological and 
pathological study of the cuttings of cane and their germination. 
These experiments are of a preliminary nature, and it is not 
C'xpected that many of them will do more than point ont the 
best method of procedure for next year. The plantings wCJ;e 
unavoidably late, and many of the conditions surrounding the 
experiments were such as to preclude anything more than mak-
ing a beginning this present year; but it may be well to outline 
some of the objects of the different experiments. 
The extent to which cane cuttings may be injured by lengthy 
soaking in Bordeaux mixture, has been tested in a preliminary 
way. The strength of Bordeaux that cane cuttings will bear has 
been the subject of another small experiment. The relative 
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germination of cuttings showing a definite number of diseased 
fibres has been tested in another small experiment. Cuttings 
have been prepared in different ways with the object of ascer-
f~lining whence the bud derives the greater portion of what may 
be called its internal nourishment. The effect of lime on cane 
cuttings has also been the subject of experiment. A number of 
other experiments are in progress, and a plan of work for next 
season is being most carefully elaborated. It is thought that a 
careful study of the whole subject of the early history of the 
planted cuttings will yield results that may prove of considerable 
importance. 
Respectfully submitted, 
N. A. COBB, 
Director Divisiori of Pathology and Physiology. 
Honolulu, October 24th, 1905. 
Dr. N. A. Cobb (Director of the Division of Pathology and 
Physiology)-Mr. Cha;rman, and Gentlemen: Being called 
upon at this time to preser~t an annual report, reminds me of 
the question of the boy as to tlle possibilities of making a two-
year-old calf in a minute; as the Division has been in existence 
only a few months, it is rathn a misnomer to term our con-
tributions to this report an "annual" report. 
The report which I have submitted is rather technical in 
nature, and is more adapted to other purposes than to the 
entertainment of a meeting of this character. It relates par-
ticularly to the equipment of the buildings and rooms which 
house the Division of Pathology and Physiology. My reason 
for throwing the report into this form was two-fold; first of 
all, the apparatus is more or less unique, and I wished to have 
on the premises a full description of the uses to which it 
could be put for future reference. I was all the more im-
pressed with the advisabibty of doing this, because, on leav-
in a former position, one of the difficulties that arose was the 
fact that the apparatus left was not sufficiently well under-
stood by those in whose charge it would be in the future. 
Secondly, we depend very much at an Experiment Station of 
this character upon our exchanges. We receive from other 
Experiment Stations-from co-workers in similar lines-very 
valuable reports, and I felt that some description of this ap-
paratus might be of some little interest to Experiment Station 
workers everywhere. Now of cOt~rse we contribute to other Ex-
periment Stations mainly the material dealing solely with sugar 
cane, but the stations to whom these bulletins on the subject of 
cane are of paramount interest are comparatively few. The 
number of Experiment Stations in the world is quite large, 
some eight hundred, I think. The other stations do work 
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that is very useful to us, and it is very desirable that we should 
as soon as possible, establish a copious exchange, and it hap-
pens that this report,-printed in separate form as it will be-
can be utilized as an exchange among those stations which would 
find comparatively little to interest them in the reports upon 
cane, because they have never had to. do with the raising of 
that crop. I think these few words of explanation are nearly 
all that is necessary in connection with my so-called report. 
I understand that you are invited to visit the Experiment 
Station on Thursday, and on that occasIOn you will -have 
ample opportunity to see all this apparatus and, if it is of 
any interest to you, to make such inquiries and observations 
as you may desire. I might add that at each mill I presume 
there exists in most cases a man who has charge of a micro-
scope. It might not he out of the way to call the atten-
tion of this ofucer to the facts which are here reported as he 
may possibly derive therefrom some suggestion as to the use of 
the microscope. 
The ideas in regard to the production of illustrations 
for our Bulletins will be far more interesting, I fancy; to 
members of the press, if any are here, than to the Planters' 
Association. They are of such a character that they are at 
once applicable to the exigencies of producing illustrations 
for either a daily, weekly Of monthly newspaper, and they are, 
in fact, now adopted in a number of printing establishments. 
vVith regard to the experiment field which is pictured in 
t11e report, I would like to say that I do not consider it is 
worthy of very much attention on your part at the present time. I 
should be very glad to accompany any yisitor to it who desires to 
see it, but would like to ~ay here and now, in order to prevent un-
necessary labor or any disappointment, that the results that 
have been obtained are not yet sufficiently advanced to be 
worthy of any great attention 011 your part. The ex-
periments are conducted on lines that are explained briefly 111 
the report of the Committee. 
This afternoon I shall have occasion to address you at 
greater length, and shall have the r00111 well hung with charts 
for the purpose of explaining the different points that will 
be raised in the address, and lVI r. Lewton-Brain, the Assistant 
Director will also addres~ vou at the same time; So that I 
think I need not take more" of your time in connection with 
this report, except to call a little closer attention to the pro-
gram which is inserted in the report of the Chairman of the 
Experiment Station Committee. 
I would like to say with regard to some of tLe items there, 
for your in formation, that the investigations in hand relate 
to Root Disease, the subject upon which Mr. Lewton-Brain 
will address you this afternoon; also to several other diseases, 
notably the Rind Disease, and the Pineapple Disease, as well 
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as certain Leaf Diseases which mayor may not prove to be 
comparable in importance with the three diseases which I 
have already mentioned. 
Experiments are also in progress in connection with the 
treatment of cane-cuttings with different fungiddes. As you 
are probahlyaware, the first bulletin of the Division dealt 
with that subject, and it was there intimated that experiments 
would be conducted in connection with this subject, witli 
the object of ascertaining what are the best methods of 
treating cane cuttings either with Bordeaux Mixture or other 
suitable fungicides. 
These experiments have been undertaken, and although the 
results are not vet to hand, we are well advanced in that direction 
and are able to say seme things already with regard to the· 
strangth of Bordeaux Mixture that can be used on cane' 
cuttings, the length of time to which we can submit' the: 
cuttings to the mixt.ure WIth impunity, and whether or not. 
different varietie.s of cane are affected differently, whethel;-
the tops are more sensitive to these solutions then the por-
tions of the cane lower down, etc., etc. 
I think I have covered all of those points in the report that it 
would be desirable to allude to at the present time. 
(fhl:' rl:'port of the Director of the Division of Pathology 
and Physiology referred to in the remarks just above, are pub-
lished in the Year Book as Appendix 3). . 
The President thereupon called the attention of the Asso-
ciation to the possible danger of introducing insects which 
might be beneficial in certain directions and accomplish cer-
tain objects, but which might become injurious otherwise, and 
thought that it would be well not to overlook the importance' 
of being on guard against any such occurrence. Professor Per-
kins, Director of the Division of Entomology, in response to. 
the remarks of the Chairman, then stated that it was impos-
sible to tell what danger any insect was doing to any particu-
lar plant unless specimens were examined; also that as a gen-
eral rule an insect which feeds upon carnivorous food would' 
not change from that kind of diet to vegetarian; that the en-
tomologists always exercised extreme care not to introduce 
insects, which would ever be likely to become injurious; that, as' 
far as the insects under discllssion were concerned, inasmuch as no 
specimens had been h:l11ded into the Division for identification, he 
would be una1ile to make any' definite statement about them. 
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AN ADDRESS ON THE DISEASES OF PLANTS, ES-
PECIALL Y AS RELATED TO SUGAR CANE. 
By DR. N. A. Conn. 
A hardworking friend of mine once found himself in a state 
of health that gave his family and friends considerable anx-
iety, and through their solicitations he consulted a great 
physician. 
, My friend is a well-known man, and the doctor gave him 
a special appointment early one morning when both could 
command freedom for a long consultation. 
The symptoms were recounted, and all the doctor's ques-
tions answered. Then came the examination, systematic and 
thorough, of every accessible organ. Heart, lungs, abdomen, 
nervous reactions. eyeo, etc., were each the subject of close 
scrutiny. 
The examination over the doctor said, "\Vell, sir, you have 
no orgcp1ic disease. From what you have told me and fr0111 
what I know of you by reputation I must conclude that Y011 
are suffering from the resuits of a course you have voluntarily 
adopted. You have become so absorbed in your various pur-
suits that you have neglected yourself. You have been work· 
iny beyond your capacity, and in order to gain time for busi-
11ess you have been hurrying at meals, and in general adop-
tion strenuous methods, until those interested in your wel-
fare are becoming alarmed at the results. The remedy is 
'entirely in your own hands. l\Iedicine would be worse than 
wasted on you. There is no drug you can take that would 
110t make you worse. 
As I said in the flrst place you are in the condition of 
very many people who cons:t1t a physician,. Their symp-
toms are simply the result of,-well, indiscretion, to put it 
plainly. When they are suffering' from actual disease it has 
1.1sually resulted from the accumulated effects of drugs. Very 
commonly they have become poisoned through the imperfect con-
.5umption of overdoses of food or drink, and have then treated 
the resulting symptoms with drugs until they have at last 
,succeeded in breaking down the barriers that nature has erect-
edin every mai1's bo~ly for the resistance of disease, and they 
have then actually become diseased. 
If they have contracted typhoid fever, it is because they 
11avebv their Own indiscreet courses so weakened the action 
of the -stomach that the microbes of the disease were not 
'killed on entering the hoel)', as they should have been. If 
they lmve contracted some grevious skin diseases it is for a 
similar reason, namely that they have by their own indiscre-
:tions :£0 weakened the natural resistant qualities of the skin 
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that it has been overcome by the organism causing the disease. 
I can give you no mediCine that will help you. I can only 
give you advice. If you follow my advice these symptoms 
will disappear. If you do not, you may go on for some years 
yet, but sooner or later you will break down prematurely." 
Then followed sOllie plain advice as to cardul mastication of 
moderate quantities of simple food, abundance of the purest 
air possible, plenty of bodily exercise daily, avoidance of dis-
putations and worry, and taking time to enj0Y his family and 
friends,-of the soundness of which it is not too much to say, 
my friend was as well conyinced beforehand as the doctor. 
The point is that he was now sharply reminded that he had 
been neglecting to do things be was perfectly well aware he ought 
to have done. 
I more than suspect that in the matter of crop diseases 
we might advantageously take to heart some such common-
place sound advice as that of which I have just recounted so 
striking an instance. And it is somewhat on these lines that 
I shall address you today. 
As this may be the only opportunity that I shall ever have 
to address the cane planters of Hawaii, I have been all the 
more willing to embrace it, and I have naturally chosen a 
subject connected with the work of the Division of Pathology 
and Physiology in order that your program might be rounded 
out to cover all the various activities of your Experiment 
Station. 
Having been born on a farm and having- in my younger days 
followed farming for some years as a vocation, it was not 
unnatural that after having- been first trained as a chemist 
and-then as a hiologist I should have given a consider-
able portion of my time to the study of the maladies of cul-
tivated plants. I propose in my address to draw upon the ex-
perience thus gained and place before you certain ideas that 
in my opinion must be your guides in all your attempts to 
cope with the plant diseases that are now present in your 
Territory, or are likely to arrive here. 
At the outset let me say that I have no measures to propose 
than can effect an immediate and perfect cure,-no captivat-
ing scheme hy which it is proposed to banish all your troubles, 
-no cure-all to propose. The medical profession has a word 
which it applies to the propounders of such schemes. There 
are few words in the lang"uage more heavily laden with deri-
sion and contempt than the word "quack." 
Let our attempt be rather to carefully review the case be-
fore us, and apply to every feature of it all the knowledge 
we can hring- to hear with the special object of making the 
cane industry more profitahle. 
Vv'hen I look over Illy list of topics, I confess that T am ap-
prehensive that to do all this in a single lectnre is We'll nigh 
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impossible. The best that can be qone is to proceed as far as 
possible in the direction indicated and leave to the future 
whatever cannot be accomplished this afternoon. 
It is a well-tried maxim in technical discourses to assume 
that your audience is not so well versed in the fundamental 
principles of the subj ect that a brief review of them is out 
of place. Accordingly I shall dwell at some little length on 
certain biological facts that constitute the foundation of all 
the measures that may be utilised in the combatting of the 
diseases .of cane-crops. 
If it were necessary to do so I am sure that I could arouse 
your interest in a lecture of any length by reference to the 
economic importance of the subject. 
If we search historical records for instances of crop losses 
in various parts of the world, we find them scattered through 
the entire history of agriculture. References to losses that 
must be attributed to fungus pests occur in the Bible. In 
more recent times the ·statistician has given us figures that 
convey in the fewest words the actual losses in a few special 
cases. 
The potato famine in Ireland was caused by the at-
tacks of a well-known fungus disease of the potato. The 
losses must have reached many millions of dollars in a single 
year, to say nothing of the dreadful loss of life following on 
the failure of one of the principal foods of the people. 
The coffee industry was nearly annihilated in Ceylon 
through the attacks of fungus pests. During sixteen years 
it is estimated that the annual losses averaged five million 
dollars yearly. At the end of this time the industry was prac-
tically extinct. 
In India the annual losses due to a single crop disease, the 
rust of wheat, varies from two to ten million dollars. 
In Australia in the year 1890-91 the losses from a similar 
disease of wheat were estimated at over twelve million dol-
lars. 
The losses fro111 the crops of the three principal cereals 
of Prussia are estimated to total from fifty to one hundred mil-
lion dollars annually. 
Losses from vine diseases in California have been estimat-
ed at ten million dollars. These losses occurred in a com-
paratively short time. 
It is estimated that the losses due to the attacks of insects 
in the United States tntal from two to three hundred million 
dollars per annum. The best judges place the losses due I.n 
fungi at no lower figure than those due to insects. At the 
present time the Department of Agriculture at Washington 
is engaged on a plant disease survey. I anticipate that this 
survey, which will be the result of careful compilation fro!1~ 
most authoritative somees, will result in showing the losses clue 
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to the fungus diseases of crops to reach several hundred millions 
of dollars annuallv. 
To come nearer home, it is well known to you that through 
the agency of diseases the cane crop in various parts of the 
world has been subject in recent years to losses which cOl.1Jd be 
definitely estimated, and these have reached such serious 
proportions as to demand very special attention. It has not 
been infrequently the case that cane-growers in districts of 
various parts 'of the world have become so alarmed at the 
losses due to certain diseases as to begin to fear that their 
industry was doomed. In this connection I will only instance 
the Rind Disease in some of the West Indian Islands, the 
"Gumming" disease in certain portions of Australia, and that 
curse of cane-growing in Java, the disease called "Sereh." 
No better proof could be forthcoming with regard to your 
own feelings in this matter than the establishment here 
through the Planters' Association of a Special Division of 
the Experiment Station to deal with these diseases. All these 
arguments arise from definite instances where large losses 
have been sustained, but the,e is another loss perhaps equally 
great that commonly escapes attention. 
Most of us understand human nature well enough to know 
that the incidence of an indirect tax is least resented by most 
people. Whether this is a good thing I have no intention of 
arguing; the fact is enough for my present purpose. Such a 
tax is submitted to the more readily because it is levied in-
directly, a little here and a little there, in such an obscure 
manner that most people are unaware that they are paying 
it at all. 
The small annual losses that are the result of incipient at-
tacks of fungus diseases may be compared to a tax levied in 
an indirect manner. If aware of them at all, we have come to 
look upon these losses as necessary and inevitable. When taken 
altogether they constitute a real drain on the agricultural produc-
tion of all countries. If they could be stopped we should at once 
have a succession of years of plenty, if not an actual glut. 
Should your interest be aroused by these statistics, taken 
rather at random, it will certainly be further stimulated if it 
can be said that there is a definite prospect that these losses 
can be diminished. Experience has proved that such is the 
case. In fact one of the most remarkable of the changes in 
recent agricultural pr:lctice is the changed attitude of the 
farmer toward fungus diseases. It is within the last twenty-five ... 
years that the changes to which I refer have taken place. In .the 
,;rowing of fruit and vegetables an outfit is nOw hardly re-
garded as complete that do~s not include special machinery 
for the fighting of fungus pests. The saving thus effected 
adds very materially to the profits of these industries. 
Suppose it to be possible to increase the cane crop of Ha-
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waii by so much as four per cent. by taking special measures 
against fungus diseases of cane, we should than effect a sav-
ing of one million dollars annually. I believe such a saving 
is easily possible. Should this prove true you will be justi~ed 
in a.n annual expenditu,e of some forty thousand dollars until 
the measures are in full operation, when it should be possible 
to continue them at a smaller cost. In making this estimate 
I am reckoning that money can be had at four per cent., and 
that the saving on the entire crop of the Territory is one 
million dollars, per annum as compared with the present aver-
age yield. In adopting these figures as the basis of m)' esti-
mate I feel that I am within safe limits. 
Another way of showing the importance of the subject is 
to carefully consider what agriculture really is. In my opin-
ion the term agriculture is not. an altogether happy one. I fear 
the use of that word has done something towards the perpet-
uation of a serious error. The word points to the soil as it 
that were the principal element in the growth of crops. The 
word means the cultivation of the fields, while the fact is 
it is the plants that are cultivatecl. Agriculture is a word 
that seems to indicate that the soil is the most important 
thing in the growth of crops. The fact is that plants are the 
most important thing. The soil is no more the main thing 
in agriculture than the bed of a stream is its principal feature. 
The moving stream of water is the principal thing. It is the 
water that can furnish powet: and float ships; it is the water 
that can vivify the desert. The field or the soil bears some 
such relation to the stream of living crops that flow through 
it year after year, as the bed of a river bears to the water 
streaming through it. 
This is by no means a barren idea. Our progress in agri-
culture will bear some ratio to the firmness with which we 
lay hold of this idea that the plants arc after all the main 
thing in the growing· of crops. 
If the plant is the main clement in crop production we must 
take the greatest pains to understand the plant. We must 
understand its anatomy and its physiology and its pathology. 
Agriculture is the art of rearing healthy vigprous plants, and 
so considered may even be regarded as an application of the 
facts of plant physiology and pathology. 
It was not without some little discussion that the new 
Division recently aclc1ell to your Experiment Station was 
, called the Division of Pathology and Physiology. One could' 
have the very greatest sympathy with the desire to get at 
these fungus diseases that are causing such serious losses, 
and as it has been customary to call the experts in this line 
of work "plant pathologists" it is no wonder that it was sought 
to found a Division of Pathology pure and simple. I think a 
/\ 
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little thought will show the inadvisability of such a narrow 
field for the new Division. 
If one of your engines breaks down you would never think 
of employing for its repair a man who did not understand 
the interaction of the parts of an engine in good running 
order. He would in fact be about the last man you would 
think of employing for that purpose. What you want on 
such an occasion is an engincer, one who fully understands all 
the parts of an eigne, and how they best go together in order 
that the machine may work properly. If he does not know 
when the machine is working properly he is most certainly 
incompetent to repaid it when it breaks down. 
The cane plant is a machine,-a machine a thousand times 
more intricate and difficult to understand than an engine. 
The pathologist that undertakes to advise concerning its con-
dition when it breaks down from the attacks of disease will be 
competent in proportion as he understands the interaction of 
the parts and forces that constitute a healthy cane plant. 
That is to say, in proportion as he understands the anatomy 
and physiology of the cane plant. 
This seems fairly plain but it by no means states the whole 
case, for it is a fact that not only is the physiology of plants 
very imperfectly understood as yet, but in particular that of 
cane stands behind that of some other plants, notably those 
of the temperate regions where the cultivation of science has 
hitherto been most active. 
From this you will see that the study of the healthy cane-
plant must constitute no mean part of the work of any in-
stitution that attempts to deal rationally with the diseases of 
cane. No matter what it may be called, to be efficient it must 
be an institution for the stucly of both physiology and path-
ology. 
Of course the subject that we have met to considcr is not 
one that can be mastered in an afternoon. The most that 
can be done is to take up a few principal topics, deal with 
them briefly and in this way sketch as completely as may 
be an outline of the existing condition of affairs and the plans 
which may be adopted for their improvement. 
Cane being a plant w11 ich has been long an object of culture has 
been brought to such a state that it is now liable to diseases to 
which it would be little subject in its wild state. Moreover 
it is a plant which grovvs only in tropical or sub-tropical re-
gions, where the various enemies of crops flourish in unusual 
numbers. Hence we find the crop we have met to consider is 
subject to diseases of all kinds. Fungi of every class attack it. 
Some of its diseases are caused by microbes at the lower end of 
the fungoid scale and others are caused by the attacks of mush-
rooms or toadstools at the other and higher end of the scale. 
Furthermore, every part of the plant is attacked. It has diseases 
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of the root, diseases of the ste~, diseases of the leaf and even 
special diseases of the blossom. It is, of course, impossible today 
to go carefully into the anatomy of the cane plant. It is eually im-
possible to study into tIl<.' anatomy of all the various organisms 
which attack the plant in such a manner as to cauSe disease. Time 
would not permit. it would be impossible for any planta-
tion manager, busy as he is with many other matters, to give that 
attention to these subjects which would make him a competent 
pathologist, but I am glad to say that without a complete knowl-
edge either of the anatomy of the cane plant or of the facts of 
pathology, it is possible to attain to such a state of knowledge of 
our subject as will be extremely useful and profitable to anyone 
engaged in growing cane. In order, however, to reach this state, 
a considerable amount of close study is necessary, followed by 
close reasoning on the resulting observations. I can not leave 
thi:. part of the subject without calling attention to two aids to 
this end, namely, the ordinary pocket lens, and the microscope. 
With regard to the first, I have no hesitation whatever in saying 
that every manager and every skilled employee should carry in 
his pocket a good hand-lens to enable him to make such observa-
tions as are absolutely necessary iri order to attain to any very 
useful understanding of the subject. It is with more hesitation 
that I recommend a much more general use- of the microscope. 
My ideas on this subject differ so radically fronl those of most 
of my contemporaries that I am rather diffident about presenting 
them. I will only briefly say that I am convinced that the micro-
sCOpe is a much neglected instrnment,-that it should be in the 
hands of a hundred people where it is now in the hands of one: 
that it is an instrument that is too often regarded as a compli-
cated mechanism of glass and brass that is of real use only in the 
hands of scientists and experts. Microscopes are now made for 
a comparatively small sum of money which are capable of fur-
nishing in every family in the land information of very great 
value indeed at very small cost, conferring the benefit of direct 
observation in place of that hazy sort of knowledge, so-called, 
which comes from the perusal of the observations of others. 
It is difficult to define the term "disease." If we consider all 
the possible stages of health from that of perfect health to that 
extreme condition which results in death, we shall find it very 
difficult indeed to say at what point health ceases and disease 
begins. Disease is produced by a'variety of causes that act in 
such a way as to complicate the matter to a considerable extent. 
Any healthy organism is more or less subject to a variety of at-
tacks, any of which may work injury. Some of these agencies 
are minute organisms which on gaining access to the living body 
of a higher animal or plant cause sickness and possibly death. 
In these cases we have no hesitation in saying that disease i~ 
present. On the other hand we have factors of a different kind" 
which, though equally fatal, act in such a different manner that 
Nov., 1905.] THE PLAN'rERS' MON'rI-ILY. 581 
we never think of attributing their injuriousness to disease. 
Large numbers of the people of India are annually killed by tigers, 
but the onslaught of tigers does not constitute a disease. If, how-
ever, the size of the attacking organism be reduced you will see 
that we approach the limits of disease, as we ordinarily use that 
term. For instance, these same people, not to mention nearer 
ones, are sometimes attacked by lice. Now, lousiness might by a 
slight stretch be included within the meaning of the word "dis-
ease." If the size of the organism be again reduced somewhat, we 
bring the result of its attacks well within the limits of the word 
"disease." The itch is a well-known disease. It is caused by a 
mite visible to the naked eye and not very many sizes smaller than 
a louse. The object in running this gamut has been to bring out 
clearly the limits of what we call disease in order to show that 
plants really have diseases. We do not have to go back many 
years to reach a time when the idea of a plant having a disease 
was met with incredulitv if not ridicule. The time is well within 
my own memory when' those who proposed such ideas and ven-
tured to suggest that a careful study of the subj ect might lead 
to results of great importance, were not infrequently dubbed 
"plant doctors," and the line of ridicule thus adopted, I have no 
doubt, did a good deal to retard progress in this direction. Those 
times, however, are past, and it is now recognized that plants 
suffer as much from diseases, strictly so-called, as do animals. 
They have their diseases caused by microbes. These are now 
daily being multiplied. New discoveries of this kind occur 
almost every 111onth, and these microbes are by no means distant 
relations of some that C;.1l1Se diseases in animals. Plants are also 
subject to special diseases due to many ether kinds of parasitic 
plants as well as parasitic animals. 
These various diseases may be divided into two classes, those 
which are caused by the direct attacks of other organisms and 
those which primarily, at any rate, are the result of physical 
causes such as starvation or extremes of temperature. The 
Gumming Disease of the sugar cane, which is caused by a mi-
crobe, is an example of the first class; as an example of the second 
we might cite, perhaps with a good deal of force, the Root Dis-
ease of the cane, which more commonly follows those physical 
conditions of the cane which, it is plain to see, reduce its resist-
ing power. In the study of any particular plant disease, the 
factors to be considered are three in number; (I) the plant that 
is attacked, (2) the attacking organism, and (3) the predisposing 
causes, that is, those causes which have so acted tlpon the dis-
eased plant as to bring it into a condition such that the disease 
could get a foothold within its tissues. It follows, therefore, that 
in considering the diseases of cane we should understand, as far 
as is within our power, first, the structure of the cane-plant; 
second, the nature and structure of the organisms which attack it; 
third, the predisposing causes which reduce the cane plant to such 
582 'rHE PI.lAN'rERS' MONTHLY. [Vol. XXIV 
a condition that the attacking organism succeeds in making a 
breach. 
In order to give you some idea of the structure of a 
plant, I have placed here a diagram of a cell. If once we thor-
oughly understand the structure of a cell, we have gPne a long 
way toward understanding the structure of a cane-plant, which 
is nothing but an aggregation of more or less similar cells. You 
will see that the diagram represents a rounded body consisting 
6f an outer shell enclosing an inner structure of considerable 
complexity. The outer shell is commonly called the cell wall and 
is composed of a very familiar substance, cellulose, which is the 
main component of wood. The interior of the cell is of a very 
different nature, its most important part. being termed ';proto-
plasm," and the cellular organism which is made up of the proto-
plasm is commonly called a protoplast. The living plant cell 
usually presents these two elements, a living inside element, the 
protoplast, and an outside dead skeleton, the cell wall. The proto-
plast is composed of several different elements, notable among 
them bein['" a more or less central element termed the nucleus. This 
nucle1Js is ~imbedded in granular matter which etends in young cells 
as a continuous mass as far as the inner surface of the wall of the 
cel!, but in older cells extensd only through certain portions of the 
intracellular space in the shape of a network. In all instances, 
however, this granular Platter lines the entire inner surface of the 
cell wall. It is hardly necessary for me to burden your memories 
with the names and properties of the different parts of the cell or 
at any rate with explanations of their intimate nature. A mere 
enumeration will serve the present purpose!" I will therefore only 
say that this portion of the protoplasm outside the nucleus, is 
termed cytoplasm, while that part which resides inside the nucleus, 
as least for a greater part of the time, gloes by the name of karyo-
plasm. The nucleus is the leading element in every cell. All the 
activities of the cell are apparently governed by anel from the 
nucleus. If any portion of the wall has to be mended or strength-
ened the nucleus is observed to repair to that particular portion 
in order. as it appears, to direct the operations. 
I have the good fort11ne to he able to show you a sample of this 
substance protoplasm in a living condition. I have here an or-
ganism, probably unfamiliar to most of you, known as a slime-
mould. It is one of the mo~t lowly of all organisms, anrl is so 
simple in its nature that its affinities have been the suhject of much 
discussion among naturalists. By some it has heen helel to be 
a plant, by others an animal, hv still others an intermediate form. 
At present the balance of opiriion is, I believe, in favor of plac-
ing it among the animals, though some might perhaps dispute 
this. But whether we regard it as a plant-like animal or an 
animaJ-1 ike plant, it') slructme remains the same. The form in 
which I show it to you consists, to all intents aIHI purposes, of 
nearly naked protoplasm. It is in motion, though I doubt if you 
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will be able to observe that fact in the time at your disposal. As 
a matter of fact it is slowiy creeping over the surface of the 
damp soil on which it lies. In color and consistency it is en-
tirely similar to the network of protoplasm pictured on these charts. 
As you regard it I would like you to have a realizing sense of its 
wonderful natllre. \Vithin wide realm this protoplasm is well 
nigh all-powerful. Its power for good or evil within those limits 
is almost tlotmdless. It can mQve and multiply. It can seize on 
that which is dead and make it to live. On occasion it can create 
the maddest havoc. A few centuries ago some of it, taking on the 
form of the plague, issued from Asia and did not cease .from its 
ravages until, in the course of three years. it had caused the 
death of 25,000,000 human heings in Europe alone. It is the 
only i~llown abocle of life on this planet. -Whatever is alive is so 
hy virtue of the properties of just such matter as you see here. 
It can move from place to place, if not by virtue of its own pow-
ers, then by harnessing other powers. It can see, feel, smell, 
taste, hee'-1', and is eHdowed with other senses uf some of which 
We probably have as y<'t formed no conceptir-n. It can think, 
talk, ~ove, hate, kill. Anything a man can do it can do,-for a 
man 11imseif IS a manifestatiori of some of its various activities. 
Precisely how it came into eistrnce we do not know. Tha,t it goes 
on J1;ultiplving- itself we can see. \:\That it will finally succeed 
if'. (ioing 110 oee can foretell. 
I h"ve s:1id that the cane plant is an aggregation of cells. From 
this it follo\\'s, of C(H.1fse. that the growth of the plant consists in a 
multiplication of cells. I hold before you a single seed of cane. It 
is uite a small object, bnt small as it is, that portion of it which is 
destined to prOdtlCe the future cane-plant is very much smaller 
still, so minnte, in fact, that only a hand-lens can reveal it. This 
small object is itself the result of growth during the last few days 
from a single cell which eXlsted in the cane blossom before its fer-
tilization. The act of fertilization consisted in adding to this 
single cell which existed in the ovulary of the blossom, of a new 
nucleus derived from a grain of pollen. On the acquisition of 
this new nucleus, the single cell hegan its process of division 
It divided first into two cells, then into four, then into eight, and 
so on, and on plantingi the seed the process will continue until the 
number of cells rises to many millions joined together into the 
form which we know as a full-grown plant of cane. This process 
of multiplication is one concerning which it is well to have definite 
ideas. 
The division of a cell commences, so far as we understand it 
at present, in the nucleus. The nucleus is composed of several 
different elements and these, though ordinarily arranged in what 
appears to us to be an irregular rnanner, on the advent of mytosis, 
as the process of cell division is calleel, become arranged in a 
systematic manner. Certain elements which are apparently of 
a uniform nature group themselves according to certain laws and 
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go through certain processes which may aptly be compared to a 
dance. These elements pair themselves, pass and repass each 
other, come together and separate much as do the couples in a 
dance; in fact, the movements of a large hall filled with partners 
going through the evolutions of a quadrille do not present a more 
elaborate or more precise series of motions than those which take 
place within the bounds of every cel! during the process of its 
division into two new cells. \i\Then the new nuclei have formed 
and separated from each other, the later processes of division take 
place, by means of whkh the nuclei divide up between them the 
cytoplasm of the original cell and each surrounds itself and its 
own portion of cytoplasm with a new cell wall. The operation 
which I have tl1t1s brieflv sketched is in fact the essence of all 
growth. Growth consists in the multiplication of cells, and for 
the most part in this particular manner. Following this plan, a 
single cell constituting the egg of animal or plant ultimately be-
comes a full-grown individual of its particular species. I doubt 
if there is any spectacle more impressive than that afforded duriBg 
the early growth of such an egg-cell. 
Come into my laboratory at sunrise. vVe have on exhibition 
the most wonderfl11 drama.---thc drama of life. Bet,,-een sunrise 
and sunset we might see the whole of it. Look through this 
microscope. Under it is placed an egg of microscopic size, and 
nearly as transparent as glass. Except in size, however, it does 
not differ very materially from any other kind of egg, and what is 
taking place in it will take place in a modified form in any egg. 
Between nOw and sunset this egg will have changed into a living 
being armed with all the organs necessary for the struggle for 
existence and the propagation of its kind, and we may witness the 
wonderful transformation at one sitting. It lies there round and 
motionless, a mass of granular matter enclosed in a glassy shell. 
Somewhat separated from each other, towards the middle of the 
egg, are two bodies darker and otherwise different from the re-
mainder of the contents. The larger of these h\-o seems to be 
slowly rolling its contents about, struggling- with itself, as it were. 
Finally, a small part of it separates and moves toward the out-
side of the egg, followed soon by another similar part. Now 
the two principal characters in the drama, these two darker 
granular bodies-the hero and the heroine. as it were. the larger 
being derived from one parent and the smaller from the other-
begin to enact the scene that has been watched and studied with 
the most intense interest b? biolng-ists in aJl parts of the world. 
Approaching e3.h other they unite. There is thus 
formed the first element (If an embryo, a single cell-
that is to say, a sack-lik!! membra~e enclosing proto-
pia ,>m and a combination nucleus. By these changes the general 
apl earance of tlle egg is not much altered. S0011, however, the 
nucleus begins to exhibit peculiar movements as if struggling 
with itself. Slowly it generates two poles, which, separating from 
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each other, draw the nucleus into the form of a spindle,. near the 
middle of which peculiar V-shaped bodies, now split longitudin-
ally, again arrange themselves. Suddenly the spindle falls asun-
der, the two halves contract, each into a separate nucleus. Simul-
taneously with these latter movements the two halves of the egg 
clothe themselves with a membrance. The egg is now in two 
parts,-the descendants of the former one part. Each of these 
divides and produces descendants of its own, and in a few hours 
the contents of the egg by this process become converted into 4, 
8, 16, 32, 64 cells or balls. These gather into a form well repre-
sented by a rubber ball with one side pressed well in. The 
edges of this figur\" approach each other, join, fuse together, 
and form a tube closed at both ends. The tube elongates, forms 
a mouth at one end and a vent at the other. Soon it begins to 
move visibly after the manner of a living animal. As it elongates 
more and more we see that it is a worm. Organ after organ 
grows before our very eyes, the movements grow more and more 
active, until at last the egg-shell bursts, and the young worm 
springs out and swims away to join its fellows. This is the well-
known story of the growth of the animal embryo. What makes 
these phenomena of ahsorbing interest is the fact 
that it is now proved that the two primary nuclei, male and fe-
male, each contribute a part of their substance to the nucleus of 
the primary blastomere which forms the first rudiment of the 
embryo. We have tints· at last obtained a firm hold of the im-
portant subject of heredity. In consequence the outlook in this 
direction is full of interesting possibilities. These parts con-
tributed by nuclei of the two parent cells, and now proved to pass . 
into the nucleus of the primary blastomeres, must be followed 
into the secondaries, and so on through the history of the indi-
vidual. This will give us a science of heredity, and lead us to a 
scientific knowledge of the origin of mental and physical traits, 
among other things the origin of sex. IvIeanwhile we are sure of 
rational theories of heredity to stimulate further discussion and 
discovery. . 
The cells of various plants differ from each other in the presence 
or absence of green coloring matter. N early all the plants upon 
which we rely for the production of crops are plants whose cells 
contain green coloring matter. Nearly all the plants that attack 
crops are such as have cells containing no green coloring matter. 
The presence or absence of this green coloring matter constitutes 
such an essential difference in the two classes of cells or plants 
that I wish to dwell upon it at some. length. All those plants 
which contain green coloring matter in their cells have the power 
of converting the carbon that exists in the atmosphere into starch, 
sugar and other products, and thus furnishing the plant with nour-
ishment. This change of the carbonic acid gas of the atmosphere 
into carbo-hydrates takes place under the influence of sunlight, 
and it is this fact that causes the upright habit of most plants. 
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The upright habit has been acquired simply in reaching up after 
air and sunlight. The fungi are composed of cells destitute of 
green coloring matter. It appears that they have lost this color-
ing matter through adopting a parasitic habit of life. Their 
nearest allies among the g,reen plants are found among the Algae 
and it is believed that they are descendants of green plants of 
that group. Through their parasitic tendtncy they have lost their 
green coloring matter, or, to put it better, they have lost the faculty 
of utilizing sunlight as a source of energy. They 
can grow in dark places where ordinary green plants COll1d 110t 
thrive on account of the absence of sunlight. But to atone for 
the loss of this green coloring matter, they have acquired the 
habit of abstracting organic matter from other sources. They can 
not themselves absorb inorganic matter and convert it into or-
ganic matter as can the green plants. They must have their food 
already more or less org;anized, and they may be divided into two 
groups, one of which requires its food not only organic in nature, 
but actually living, and the other of which can thrive on organic 
matter although it is dead. Those which require living organic 
matter as a substance upon which to feed are the true parasites; 
those which can utilize decayed organic matter are termed sapro-
phytes. Needless to say all stagjes can be found between truly 
saprophytic and truly parasitic fungi. There are parasites which 
can on occasion live, if not thrive, on dead organic matter. There 
are saprophytes that all occasion attack living organisms. There 
are intermediate forms which seem to be more or less indifferent, 
thriving upon either sort of food. \Vith this brief outline of the 
. nature of green plants and non-green plants, we are ready to con-
sider the struggle which takes place between them for the mastery, 
and this struggle is one that may. be aptly termed a \var. The 
struggle is as keen and the implements and materials of war are 
almost as numerous and complicated as in the case of two con-
tending armies. The defences set up at Port Arthur are not 
more elaborate or, in their spllere, more effective than the de-
fences which are set up by every green cell. The instruments of 
war brought to bear upon Port Arthur for its destruction and the 
tactics adopted for that end were not more varied nor compli-
cated than those which every fungus brings to bear upon the de-
fences of a green cell. We have these two contending- parties ar-
rayed against each other, the whites and the greens, the greens 
always conducting a defensive warfare, while the whites act on 
the offensive. The greens surround themselves by defensive 
walls. These walls are of varying character according to the 
prospect of outward attack. Those green cells which are least 
liable to attack are furnished with the thinnest walls; those 
which are most liable to attack are furnished with the thickest 
walls. The defence, however, is not a mere matter of thickness, 
any more than the thickness of the walls of Port Arthur consti-
tuted the single elcmcnt in its rIdence. There were walls of earth 
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and walls of stone according to the e'xigencies of the case. So in 
the case of this warfare between the whites and the greens, the 
defensive wall of the greens varies 111 its structure as well as in 
its thickness. There is a whole series of compounds known as 
celluloses, pectoses, etc., which have been elaborated by the green 
cells for specific defensive purposes in case of specific attack. On 
the other hand, the whites, i. e., the fungi, have armed them-
selves with material for the breaking down of these defensive 
walls. Their cells are themselves surrounded by walls, but these 
are of a different natl11'c, and are, at least in some cases, more to be 
compared to the animal substance known as horn, than to cellu-
lose. The protoplasm of the whites has acquired the p1"Operty 
of dissolving and penetrating cellulose, and according to the na-
ture of the defensive cellulose set against it, so it has acquired 
certain chemical properties suitable to the breaking down or dis-
solving of that particular kind of cellulose. The defence of the 
greens is, however, not confined to physical walls any more than 
the defence of Port Arthur was confined to masonry and sand-
bags. Just as the Russians armed themselves with powder and 
machinery for its use, so the protoplasm of the green cells has 
elaborated certain poison and offensive substances which are 
used equally with its defensive walls in keeping its enemies at 
bay. We all know what a vast number of different poisonous 
and bitter principles exist among the green plants. These have 
been elaborated by them, at least in part, as a defence against at-
tacking organisms, and among them, their most powerful enemies 
the fungi. 
This war fares not so very unequally. It might seem at 
first sight that the number and size of the green plants is 
such as to assure them the victory. \Ve must remember 
that this is a war to the bitter end. There can be no com-
promise, no peace. Either one party must be defeated and 
destroyed or the other must perish of starvation. What the 
colorless party lack in size the)' make up in number and strat-
egy. Regarded merely in the light of the number of ~heir 
species the whites are most formjdable enemies. 
Some years ago it was my fortune to botanize extensively 
on an area rendered classical in the annals of American botan-
ical science through the labors on it of a number of eminent 
botanists of the middle of the last century. Its flora was, per-
hape, at least as well known as that of any other equal area 
in the United States. Having occasion to go carefully over 
the complete list of species known to grow in a wild state 
on that area, i. e., within 30 miles of Amherst College, I found 
the total number of green plants to be very close to 1,400, 
while the number of species of non-green plants reached nearly 
1,500. To tbls I must add that later research has added 
enormouslv to the number of the latter while it has increased 
the number of the green species known on the area by but 
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few. From this it will be seen that the number of species of 
fungi and other parasitic or saprophytic plants on any given 
area is likely to be very great. 
Wilen we turn our attention to the number of individuals of 
each of these kinds of plants we find a disparity that is fairly 
appalling. The number of trees in a forest or the number of 
blades of grass on a prairie is so great as to have become a 
popular simile for whatever is countless. 
But if these numbers are high those representing the abun-
dance of the non-green plants are vastly higher. A drop of 
water may contain thousands of full-grown non-green plants. 
For every green plant that stands On an acre of ground there 
lie in the soil at its base hundreds of thousands of non-green 
plants. Some of these, in fact many of them, are among the 
worst enemies of man and his crops. 
Of course each of this vast host of indivi.duals is small, 
often so small as to be invisible, but there is small consolation 
in that. To tell me that the plague microbe is invisible only 
adds to its terrors. If I cannot see it how am I to fight it? 
An invisible enemy is the most difficult to fight. I must fight 
all space or run the risk of missing him. 
We have glanced at the structure of an ordinary cell. Let 
us now bring under view the structure of a fungus. 
As before ~:el11arked the fungi are most probably the de-
cendants of green plants of some algal race. It is customary 
to say that they have degenerated through their parasitic 
habits. I am not sure that this is a fortunate expression. 
They have changed, certainly. From honest daylight 
builders of starch tbey have become the pirates and 
robbers, so to speak, of the organic world. Whether this state 
is a degenerate one is nc·t so clear. VVe do not regard the 
tiger and other carnivora as degenerate. Nor do we class the 
eagle tribe among the degenerates. On the contrary both 
these types are often placed near the head of their respective 
groups. '['hose who speak of the fungi as degenerate plants 
possibly fail to recognize in them the superior qualities that 
are undoubtedly present. That the lion has lost the 
power of subsisting on grass does not make him inferior to 
the cattle who still possess that faculty. - In the minds of most 
the lion is probably regarded as the higher of the two types. In 
certain qualities of, of which strength, courage and intelligence 
are examp:es 11(> must excel 1 or starve. 
In an entirely similar manncr, it seems to mc, the fungi and 
their relatives have acquired, in the absence of the power to 
build starch and allied carbohydrates, faculties comparable to 
those of the carnivora. They have lost the art of making 
starch, but they have become marvelously expert in the art 
of stealing it. As it is hardly fair to invest them with moral 
attributes it is difficult to see how we can call them degen-
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erate in one breath while we call the lion and the eagle im-
proved in the next. 
There is nothing like giving your enemy credit for all the 
powers he possesses. It is a policy from which your campaign 
will suffer no loss. So that this consideration of the remark-
able powers of the fungi over other plants, and even animals 
will give us that 'wholesome respect for them without which we 
are likely to make grave blunders. 
However the foregoing ideas may be received there is no 
question about the fact that the non-green plants require or-
ganic . food, and that is the reason for their attacks on cane 
and other crops. Some of them require their food in a living 
rendition and are thus like the tiger, while others like the: 
hyena can subsist on organisms loilg since dead. There are 
enemies of cane among both tne::;e groups. 
One of the most important things to understand in con-
nection with the parasitic non-green plants is the manner of 
their reproduction, for upon this feature of their life histories 
often turn the most important of the remedies we are able to· 
apply. Vie have seen, or <,t least glanced at, the method of 
growth of the green plant. The growth of a non-green plant 
is in some respects similar. It consists in a division of cells, 
until at a certain stage, when enough food for the purpose 
has been accumulated, they fructify. It is seldom that the 
non-green plants attain a size at all comparable to that of 
many of the green plants, and in consequence they as a rule 
attain to maturity at a much earlier age. Their life cycle in 
some cases occupies but few clays, possibly in some instances-
only a few hours. They form compond tissues seldom, usually 
contenting themselves with lineal succession of cells which form 
threads which in some cases are woven together into tissues of 
considerable complexity such as we see in the mushrooms. 
When they have attained their full size they proceed to· 
form spores, bodies comparable in some respects to the seeds 
of the green plants, though really vastly different in their real 
nature. The resemblance consists in the fact that they are 
parts that are cast off, thwtlgh 'which the organism may be 
replanted. It is impossible here to go into the various methods. 
of spore formation. Suffice it to s".y that one of the most com-
mon methods may be comp8rerl to a boy blowing bubbles. 
Given 011(; of the modem Iltlbhle machines ancl the restless. 
energy that exists in the ordinary boy and you may witness 
the production of an almost endless succession of bubbles 
floating off into space. Given a ftllly ripe fungus, and in <J n 
almost similar manner you may witness the formation of 
spores on the ends of certain fungus filaments with a prodi-
gious fecunuity that almost defies description. 
A single fungus will often produce spores literally by the-
million. So great are the numbers representing the abun-
590 'rHE PLANTERS' MONTHLY. [Vol. XXIV 
----------------------------- --- --------------------
dance of the spores of certain crop pe~ that the best we can 
do is to make some feeble attempt to comprehend them. A 
single smutted oat head is large enough to contain ten mil-
lion smut spores. Twenty million spores of the peach leaf-
.curl fungus might grow on a single square inch of a diseased 
-peach leaf. There may be thousands of such leaves on a 
single diseased tree. A single grain of smutted wheat may 
'Contain seven million spores. There may be several thou-
sands of such grains on one wheat plant. These numbers 
of spores produced from a single diseased plant are so great 
that if the spores were'spread evenly over an acre of ground 
there would be hundreds on every square inch of surface. I 
have seen cane fields where the number of spores of the 
Rind-fungus exceeded a million million per acre. In other words 
over a million to ever sqnare inch. This refers to the spores that 
I could have put my finger on if necessary. The number that 
was lost to view was doubtless greater still. 
As before remarked these spores are of course very small. 
If they were not they would constitute the principal feature of 
every landscape. 
Imagine bodies so small that fifty could be marched abreast 
through the eye of a needle. So small that thousands of them 
would have to be ranked up side by side to reach an inch. So 
-small that an army of them fifty thousand strong could be 
,comfortably manoeuvered on the end of this pencil. 
I had a fancy the other day to bring here a diagram to illus-
trate the relative size of a microbe and a man. My first 
thought was to represent a microbe as a small object and then 
-show a microscope tube with a human eye at the other end. 
I entered gaily into the necessary calculations for the produc-
tion of this diagram. I thought- a pea is a small thing. We often 
-say, "As small as a pea." vVe will represent the microbe by 
something the si:~e ofa pea,-that being about the smallest 
thing that would show distinctly across this hall. When I 
'began to calculate my microscope tube in proportion I found 
that it could not pos,;ibly be brought into this hall,--in fact 
would reach from here to VVaikiki, while its diameter woulcl 
~be such that Diamond I-lead would comfortahly slide inside. 
As for the human eye I had proposed to show in connection 
with the same illustration, 1 leave you to judge its size when 
I say that a man enlarged in proportion could easily '",traddle 
the island of Oahu, or step from that island tQ IvIolokai. Or 
-could wade from here to San Francisco without getting his 
:knees wet. 
These spores are so small and so numerous and hidden tInt 
-you will a"t once recognize the futility of any attempt to anni-
-hilate them. Though they are without any special means of 
,locomotion of their own they travel everywhere. They are 
Ihght enoug11 to be borne on currents of air and the air is one 
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of their vehicles of transportation. They are even more abun-
d~l11t in water, and running streams of water transport even 
greater numbers than does the air. Insects are common agen-
cies of transportation and very acceptable ones to the fungi, 
because the bites of insects often afford the spores the very 
chance which they are designed to improve, for most spores 
gain their entrance through the wounds made in the rind of 
the host plant. Insects are such favorable agents for this pur-
ppse that some fungi have apparently developed nectaries to 
attract insects to them, or have acquired an odor that adver-
tises them to certain insects tha,t find nourishment on their 
ripened tissues and at the same time carry away and dis-
tribute the spores. Man himself is one of the most important 
of all the transportation agencies utilized by spores, In his 
trade and commerce he takes parts of crops and distributes 
them far and wide over the , .... orld. These parts of crops often 
have adhering to them the spores of crop diseases. The Root 
Disease of cane is carriecl in the aerial roots to the cuttings 
of cane, and is thus often actually planted in the very place 
of all others that it would prefer. In a similar manner 
the spores of the Rind Disease are carried in cuttings and 
planted out under conditions favorable to the disease. In 
this case the spores are carried in the air, in water, and by in-
sects. The diseases of the fibre of the cane, like that Gum-
ming Disease, are extremely likely to be carried about and 
planted in cuttings that in some cases appear to be quite 
sound until they are examined microscopically. In a similar 
way the spores of a considerable number of the leaf diseases 
of the cane are carried in the remnants of leaves left attached 
to cuttillgs. Finally the disenses of the seed are transported 
on the seeds themselves in the case of plants closely related 
to cane, and therefore in all probability on the seeds of cane 
itself. 
Yon will at once perceive the immense practical importance 
of all these facts with regard to the transportation of the 
spores of disease. All the more when it is stated that in a dry 
condition the spores of these diseases sometimes retain their 
vitality for years, So far as I know there are very few defi-
nite experimental results as to the vitality of the spores of 
cane diseases, but it is known to me that some of them resist 
dryness for a considerable period, in fact may be preserved in 
that condition longest. ] t is also worthy of note in this 
connection th,at dry spores often arc able to resist great ex-
tremes of temperatnre, heat that would be fatal to them in 
a moist condition working comparatively little harm when 
they arc in a dry condition. Some spores will bear a dry 
tcmperatme cqual to that of boiling water and still snrvive. 
At last we are in a position to consider one of the 1110st 
important of all the fcatmcs of the infestation of cane in Ha-
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waii. I refer to the accumulation of the various diseases of 
cane on land used for its cultivation. If the spores are so 
numerous and are transported by such a number of efficient 
agencies it is 110 wonder if the diseases of which they are the 
seed SOOn accumulate. On new land it may be that by proper 
precautions the diseases may for a few years be kept down. 
lf, however, cane is gro-wn continuously on that land, more 
and more of each disease appears each year until a certain 
maximum is reached. There is no way of preventing a cer-
tain amount of this accumulation. The most we can do is to 
limit it. I do not need to pQint out that if a rotation of crops 
is practised or if bare fallowing is practised every few years 
this accumulation may be considerably reduced. 
I take it we have now gained a fairly good idea of the pro-
blems that confront us. The cane crops are beset with dis-
eases that we wish to minimize, fully confident that if we 
can reduce them to even a small extent the result will be 
worth the effort. Not only that but yield a profit. Unless 
that end can be attained we had better turn our attention to 
some other subject. 
The question is "vhere can the money we propose to spend 
be used to the greatest advantage. There can be but one 
answer to this question,-Inspection and Quarantine. vVe 
must observe as carefully as possible all the characteristics of 
healthy cane and then trcat all other canc with all the rigor 
that is compatible with profits. The -Territorial Government 
has wisely provided for the inspection of imported plant mate-
rial. This inspection should be keen, impartial and unrelent-
ing. To be useful it should embody among other things 
thorough information as to the diseases to which cane is liable, 
and the appearances that are indicative of those diseases in 
all their stages. All diseased material that presents itself for 
entr!.nce LO the Territory should be either destroyed or made 
innocuous bv distinction, in 1110st cases the former, as it is 
rarely possible to disinfect a diseased plant. 
As it is fairly well established that a number of the worst 
diseases of cane are propa~ated through the medium of the 
cuttings, these latter should undergo a careful inspection be-
fore planting, according to the methods laid clown in the Bul-
letin on the "InSI)Cction anc1 Disinfection of Cane Cuttings." 
Be sure you kn(>\V pcrfcctly healthy cane when you see it 
and use n0 otlH~r for cuttings. This may not be so simple as it 
seems. vVe are sometimcs poor observers of tl~e vcry things 
wc handle most, and none of Us are so far advanced that wc 
havc nothing to leaI'll. In all cascs where doubt arises in 
the mind of a planter he should have recourse to expert advice, 
and as fast as possible he should train his own men to be his 
adviscrs. ] am no advoc:1te of ccntralization in this matter. 
A diffusion of Imowlcclgc is \yhat wc want, 110t a concentration 
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of it at your central experiment station. If your station is 
what it ought to be it will lead and show the way, trans-
plant its illformation and methods as fast as they are proved of 
value. 
Young plants are much more sensitive to all untoward in-
fluences than older and better established plants, and in con-
sequence they should be given the greatest attention. An 
attack of disease that an old plant might ward off will often be 
fatal to a seedling. 
Medication of plants is as yet an almost· unknown art. The ap-
plication of fungicides is rather to be compared to disinfection 
as or:dinarily applied in animal sanitation. Fungicides placed 
on the outside of plants prevent the germination on their sur-
faces of spores that might otherwise germinate there and find 
an entrance to the inner tissues. Fungicides have no other 
effect. They in no wif'e assist to cure disease already present 
in the tissues. While Bordeaux Mixture is the fungicide most 
prominently mentioned it is by no means the only one. It 
has, however, one advantage that makes it particularly useful, 
namely that of having a lasting- effect as compared with some 
others, and as it is a visible coating so long as it is still in a 
useful condition, it can be recommended on that account. In 
particular if it shotdd be Qesirable to introduce regulations as 
to the disinfection of plant cuttings in commerce the appear-
ance of the plants treated with this mixture would in itself be 
a testimony that disinfection had been carried out. In com-
parison with carbolic acid, the Bordeaux Mixture may be said 
to be primarily a fungicide. Its effects upon insect life are 
very slight in most ca"ses. Carbolic acid is equally deadly to 
all sorts of life but its effects are not a lasting protection 
against further" attacks. If applied to cane cuttings its effect 
would be to kill the spores on the surfat:e almost instantly. 
In any strength that would not be injurious to the cutting its 
action woulci cease at that point. Its action is quick and the 
protective effects over in a few minutes. It is so soon ex-
hausted that it would furnish no protection to a cutting after 
planting. A carbolized cutting once in the ground would be 
just as subject to the attacks of spores in the ground as if it had 
never been treated. On the other hand the treatment with 
Bordeaux Mixture leaves the cuttings coated with a protective 
substance that lasts for many weeks. It will be noticed that 
when Bordeaux r'lttings ar~ dug up after many weeks in 
the ground they arc in ;:l. somparativcIy g"ood state of preserva-
tion when compared witt untreated (;~lttings. 
This, however, docs n.);; apply to cuaings already ciiseased. 
It is largely a waste of money to tn.'8t diseased cuttings. The 
only way to guard again;:"t their evil ~ffects is to eliminate 
them by means of a thoro~:gh inspection according to the 
594 THE PLANTERS' MON'l'HLY. [Vol. XXIV 
methods described in the Bulletin on the "Inspection and Dis-
infection of Cane Cuttings." 
As before remarked we have forced the cane plant into a 
productive condition such that it is subject to disorders that 
are little known to it in its wild state. This susceptibility can 
be met in several ways. 
The breeding of new varieties that are more resistant to 
disease and yet high in their percentage of sugar is one of 
these ways. At the present time this matter is receiving at-
tention in most cane growing regions. The guiding princi-
ple in the work should be that expressed by a celebrated 
English breeder of dogs when he said, "I breed many and 
hang many." It is probable that thousands of seedlings will 
have to be examined to find one offering advantages over the 
best of our present varieties. Experience with other crops has 
proved that in breeding resistant varieties some other good 
qualities may have to be sacrificed. The resistant varieties 
have so far for the most part proved less profitable than the 
non-resistant ones when the latter were at their best. How-
ever that this has been so in the past is no reason why it 
should always be so, in fact the chances seem to distinctly 
favor the nltimate securing of resistant varieties that are at 
once productive and resistant. ThlO point- made here is that 
that end may not be so near as the most sanguine a'mong us 
may believe. 
At the present time it would seem to be the wisest planta-
tion policy to give much more thought to the better care of 
the present good varieties, leaving to the experiment station 
the rearing and testing of new and resistant varieties. Of 
course the final test of any new variety must be the planta-
tion test, and managers should always be ready to test any 
new varieties of which the station reports are favorable. 
Any trials of new varieties for their resistance should be 
made by the row system preferably, the rows (or at least 
narrow plots) being made to pass across as many different 
physical conditions as the plantation affords. In testing for 
resistance against Root Disease, for instance, long rows of the 
new variety should stretch across fields known to be infested 
with the fungus and these rows should have standing next 
to them rows of standard varieties as checks. The object of 
arranging the plants in rows is to cause them to encounter 
as great a variety of conditions as possible. Comparisons 
should be made only between adjacent rows, and in most 
cases it will not be wise to come to a final conclusion until 
after trials lasting several yeal-S. 
In the trial of new seedling varieties it would be wel! if 
the plants could be of known parentage. as in this way it is 
possible to arrive at more definite results. Chance seedlings 
of unknown parentage give little or no clue as to their COtn-
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position, i. e. their hereditary nature, so that we remain in 
the dark as to the way in which we might duplicate their 
good qualities. 
A great deal of thought should be given by all interested in 
cane to the subject of immunity. All marked cases of appar-
ent immunity should be carefully studied. .The physiologist 
should carefully study the structure and composition of re-
sistant varieties in order if possible to arrive at definite con-
clusions as to the causes of immunity. 
I do not know what may be the outcome of your delibera-
tions on the question of labor on your plantations. I have 
heard it suggested as among the possibilities that the scarcity 
of the right sort of labor may lead to the abandonment of a 
certain portion of the land that is now under cane. Should 
that prove to be the case, I would suggest that if 
there is a prospect of securing labor at a future date 
so that those lands can be again put under cane, it may prove 
wise to bare fallow such land as is now the worst smitten 
and so reduce the amount of disease on those lands. After 
such a period of the right sort of treatment the reduction in 
the amount of disease would be sufficient to in some degree 
compensate for the loss due to its lying fallow. Or if a per-
manent reduction of the area under cane is necessary then 
an alternation of fallow and crop is a certain method of check-
ing to some extent ravages of a number of the diseases of 
cane. 
It is sometimes asked whether plant diseases have no nat-
ural enemies whose aid mig-ht be invoked. Unfortunately 
there are comparatively few ::\1chh enemies known, though there 
are numerous "friends" through whose agencies they are 
spread. 
Of the very greatest aiel in the fighting; of diseases spread 
through the agency of the soil are sunlight and air. Both 
sunlight and air are powerful agents in combatting many 
fungi. A few hours of sunlight are fatal to most forms of 
fungus mycelium, and most spores found in the soil. The 
moist condition of such mycelium and such spores renders 
them unfit to resist the action of the sun. The action of the 
air is confined mnre particularly to the evaporation caused by 
its movements. Drying the mycelium of a fungus often kills 
it. Spores do not germinate readily on dry surfaces. Neither 
does mycelium thrive in a dry ::ituation. Moisture is one of the 
essential conditions for tilt' tlirift~r growth of a fungus. Conse-
uent1y it is during moi8t seasons that the losses are greatest frol11 
the attacks of fungus. pests. AlI those methods of planting, culti-
vating, and caring for a crop that tend to expose it to plenty of 
air and sunshine will tend to redttce the losses due to disease. 
Of course these methocls will varv with soil and climate. The 
distance between the plants should'not be so small as to promote 
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an excess either of shadow or stagnant air. Frequent stirring 
of the soil between two successive crops and while the plants ar:e 
young tends by exposing the soil to air and sunlight to greatly 
reduce the fungus enemies of the crop. A dry and resistant con-
dition may be maitnained on the surface of cane by judicious re-
moval of the trash; but great care should be exercised to avoid 
so wounding the plants as to render them subject to the attacks 
of those fungi that enter at the wounds made by carelessly tear-
ing away sheaths still having a vital attachment to the, stalk. 
It is probable that many of the differences of opinion that exist 
with regard to the removal and disposal of trash are due to 
pathological factors that have never yet been sufficiently investi-
gated. ' 
The subiect of drainage is now so well unc1erstood that it is 
not necessary here to more than allude to the fact that the evil 
effects of bad drainage are the encouragement of fungus growth 
at the same time that the roots are deprived of the air they 
need for healthy growth. 
The relation of manue to disease may be briefly stated by say-
ing that the promotion of a growth that is too soft and succulent 
is a direct invitation to parasites. Tissues of this sort are much 
more readily penetrated by the parasites, and when once the 
parasites have entered such tissues they find there the abund-
ance of moisture that constitutes an optimum condition for their 
growth. The aim in manuring' should be to promote a vigorous 
growth that is at the same time hardy and resistant t6 disease. 
So far as crop diseases are concerned the most common mistake 
in manuring is overdosing with nitrogen. 
vVhen a soil has become highly charged with the spores or the 
mycelium of a fungus disease, as it is very likely to when kept 
continuously under the same crop, it sometimes becomes advis~ 
able to disipfect it by the application of some fungicide sufficiently 
cheap to justify its 11se. The value of lime as a soil disinfectant 
depends largely on its being applied in the form of hydrate or 
oxide. Freshly burned lime has the maximum fungicidal 'effect ' 
and may be applied with impunity to soils rich in organic matter 
if their composition does not aiready present an excess of lime. 
As a fungicide lime sholild be applied at the rate of at least one 
or two tons to the acre. It should be applied locally rather than 
generally. A stvd~; should he made of the land previous to its 
application and !!l accordance with this study the lime should 
be applied to Elose parts of the soil that present the maximum 
of disease. In the case of Root Disease, for instance, the lime 
should be :ipplied after the removal of the crop, and only along 
the r(. 'NS of stubble in those parts of the field that have been in-
fes:,~d with the fungus. 
Vlhich of the foregoing methods are of greatest importance 
in a particular case will depend on the local conditions. As I 
said at the outset there is no onc measure that is a cure-all, ap-
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plicable everywhere alike. _While most of th~ principles outlined 
have a very wide application, comparatively few of them are of 
universal application regardless of local conditions. It would 
be absurd, for instance, to spend money on the artificial drainage 
of soil naturaliy well drained. The application of lime to the 
soil-may in some cases be of doubtful value. Its fungicidal value 
may be more than offset by the reduction of organic matter that 
follows on its application. 
You will, I think, have observed how closely related all these 
practical measures are to the fundamental facts of plant growth 
alluded to in the early part of my address. 'vVe propose to il-
lustrate this still further in the address that will immediately fol-
Iowan the subject of Root Disease. There you will see a par-
ticular case under these general principles, all the details of 
which have been worked out in the laboratorv of the Division 
of Pathology. Mr. Lewton-Brain's address is -so closely related 
to my own that I will suggest that all questions and discussion be 
postponed untll he has finished. 
ON ROOT DISEASES. 
By L. LEwTON~BRAIN. 
Mr. Chairman and Gentlemen: 
Dr. Cobb has been giving you a lecture on the general prin-
ciples of how fungoid pests do their work on plants. I hope to 
explain to you this afternoon how one definite fungus attacks 
the sugar cane and the damage it does. This fungus is the 
root fungus causing Root Disease of the sugar cane. There 
is no doubt that this is the most important fungoid disease in 
these Isiands. I have had some experience in the past with 
the same or a very similar disease in the \Vest Indies. There 
also it is the most important fung-oid disease of sugar cane. I 
am not prepared to say that the one in these Islands is the 
same, but I do say it is very similar to it in its field char-
acters, such as its method of attack and so forth. We have 
here a bulletin that has just been issued on this Root Disease. 
Before going into the disease, I want to say a few words 
about the cane plant itself, its parts. and their functions, and 
how the parts perform them. The parts of the cane plant, as 
you all know, arc, first of all, the roots, then the stem, the 
leaves. all (1 the Howers. The sugar cane plant has a large 
number of roots ,,11 inclependent of one another. They do 
not branch from one main root, but arise independently. 
Then there is the st.em which is composed of two parts, the 
underg-r<Jl1l1d portion, which is often called the root-stock, 
from which the roots arise. anel the porlion above ground, 
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which bears the leaves. Both the. underground and above-
ground parts of the stem are divided into joints. There are 
the nodes from which arise the buds, leaves and roots, and 
between these we have the inter-nodes. A joint is composed 
of one node and one inter-node. All new organs arise f.rom 
the nodes. Then we have the leaves which are composed 
of two parts, the sheath which surrounds the stem, and the 
blade which spreads out into the air. Weare not concerned 
with the flowers of the sugar cane. 
I will next speak of the food of the cane. How does it get 
it, and what happens to it? The raw food of the cane comes 
from two sources, from the soil and from the air. From the 
soil the cane takes up water with nitrates, phosphates, and 
other salts in solution; from the air the leaves take up di-oxide 
of carbon. In sunlight this carbon di-oxide is combined with 
the water brought up from the roots and manufactured into 
sugar and other carbo-hydrates. The nitrates and other salts 
are also manufactured up in the leaves into very much more 
complicated compounds. These changes, of which the largest 
one is the manufacture of sugar and starch, take place, then, 
in the leaves during sunligl1.t. and depend upon two things, to 
wit: the supply of water from the soil which is taken up by 
the roots, and, secondly, upon the carbon di-oxide to.ken up 
from the air by the leaves. 
I would say in regard to sugar, that it is not kept in the 
leaves, but goes from the leaves down into the stem, where 
some is used up by the growing organs of the plant, such 
as the growing roots, stems, flowers, etc., but the greater part 
of it is stored up in the stem. It is intended by the plant 
primarily, no doubt, as a store of food for future use. The 
sugar planters haye another idea of the object of that sugar. 
To-day I will deal chiefly with the roots. As I said before, 
the roots arise from the underground parts of the stem, and 
always from the nodes. These roots arise in large numbers 
close together. The root grows to a certain length, a foot or 
more, and its usefulness is finished. It dies, and other roots 
spring out to take its place. The cane has a very different 
root system to that of many other plants, but it is a very sim-
ple one. If you carefl1lly examine a root grown in moist air, 
you notice first that the end of the root is of a darkish color. 
This dark part is really a cap fitting over the actual tip of the 
root. This cap is composed of dead cells, the outer part at 
least, and is called the root-cap. SOl11e plants have very 
much larger caps, which yon can see are caps, with the 
naked eye. Then behind the root cap is seen a whitish part, 
which is quite s11100th. Next we come to a region where a 
large number of very fine hairs arise, which are among the 
1110st important organs of the root. As we shall see later, 
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it is through these root hairs, so-called, that the plant takes 
in its water, and mineral salts from the soil. 
If you will watch the growth of the root for a day or two, 
you will notice that the root hairs furthest away from the tip 
are continually dying off and dropping away, while new ones 
are continually being formed nearer the tip, and this process 
is constantly going 011. 
In regard to the growth of the root in length, I would say 
that it is quite an easy matter to measure that by marking 
off fine lines at equal clistallces, and after a certain number of 
hours measuring the new distarices between these lines. It 
will then be noticed that the growth in length of the root is 
confined to a very definite region. The region at the extreme 
tip does not elongate at all; elongation begins at a'little distance 
behind the tip,-it is greatest a little further back, and then it 
sinks again until finally, in the region of the root hairs there 
is no growth in length at all. The root hairs then, as they 
develop, are not subjected to a continual dragging forward as 
they would be if they arose nearer the tip. As the growing 
region elongates, it pushes the root tip forward and further 
into the soil. 
I will now give you some idea of the structure of the root. 
These regions are brought out more clearly by examining a 
thin section cut longitudinally through the middle (j)£ a root 
tip under a miscroscope. The outer part of the root cap is 
composed of loose cells, and if you examine them particularly, 
you will notice that they are dead, that is that they do not con-
tain the protoplasm which Dr. Cobb has been talking about. 
These cells are being constantly rubbed off as the root pushes 
its way into the soil, but are as constantly being renewed 
from the living cells behind, As they pass out they gradually 
lose their protoplasm, and become dead. Of course you/ can 
see the reason for that. The ollter cells being dead form a 
protective covering for the protoplasm-containing cells within. 
Covered ove)' by the root cap is a mass of very delicate, 
thin-walled, closely-packed cells which form the actual tip of 
the root. These cells are meristematic, that is to say they 
are full of protoplasm and are always actively dividing. By 
this means fresh cells are constantly added in front to the 
root cap, and behind to the other parts of the root.' This is 
the only part of the root in which this division takes place. 
Dr. Cobb has described to you the process of division, and 
this meristem is n:e part of the root where such active division 
takes place. vVhen these cells are formed, they are pushed 
off oy new cells and so on. They then commence to elongate. 
The further YOlt get away from the meristem, the longer 
these cells become. The elollgation is more marked in the 
middle than it is on the sides. 
The growth in the region behind the meristem we find is 
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not through the forming of new cells here, but by the elonga-
tion of the cells alreadv in existence. A certain distance back 
we note that the e1o~gation ceases. Then the root hairs 
develop. 
After the growth has ceased, the formation of the root 
hairs commences on the piliferous layer; a root hair is a sim-
ple tubular outgrowth from one of the cells in this layer, 
which is the outermost covering layer of the root behind the 
root cap. 
In the central region of the root, another important change 
takes place, which is the formation of vessels. This is brought 
about by the fusion of separate cells. Two of these elongated 
cells, standing one abt~ve the other, join themselves together, 
and the dividing walls between them, that is the cross walls, 
are broken down, and the two cells become one. \i\lhole 
rows of cells take part in this process until a hollow pipe or 
tube (in other words a vessel) is formed of considerable 
length. These tubes are to be found only in the central part 
of the root and are known as vessels, as I said before. Not 
only does this fusion take place, but these vessels undergo a 
change, by which they lose their protoplasm, that is their 
living matter, and their "walls become woody. The walls of 
ordinary celts are composed of cellulose, but these vessels as 
they are forming become woody. The cells of the piliferous 
layer further back also change and become impervious to the 
water. The special feature is that while these wooely cells 
are very strong, yet their walls are quite permeable to water, 
that is water can easily pass through from one to another. I 
think that is ail I need to say now about the parts of the 
root. I have dwelt (In it rather more fully in my bulletin, 
which you will have the opportunity of reading-if you wish. 
I will now pass on to describe the way in which the roots 
perform their function of supplying" the plant with fooel. The 
root hairs come into very intimate relation with the soil; 
their walls practically fuse with the solid particles, and :1re 
very thin, hence you see how easy it is for the water to 
pass in from the soil, into the cavities of the root hairs and 
from them to the plant. And here I want to mention the fact 
that it is the water immediately around the particles of soil 
which is' the useful water from an agriculttlral standpoint, and 
it is with this water, which forms a film around the soil parti. 
cles, that the root hairs (~ome into such dose relationship; 
hence we find that the water containing- the nitrate,; and other 
mineral salts pas!')es into the root hairs throug-h these cells, 
and finally into the "woody vessels. and it is solely in these 
vessels that the passag-e of the water takes place. As I have 
already cIescnbed, these vessels form continnous strands, join-
ing as they do one upon the other, and tInts form a continuous 
channel, having 110 breaks, for the passage of the water; that 
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is to say the water passing from the roots to the stem does not 
have to pass through any other cells but these wood vessels. 
The water passes up the vessels into vessels in the stem and 
finally out to the leaves. It is in the leaves where the various 
elements absorbed from the air, and brought up from the soil_ 
are, by a very complicatecl series of changes, manufactured 
into starch, sugar, and the other more complicated compounds. 
After these compounds are formed, they are sent down from 
the leaves into the stem where .they are stored up for the 
future nutriment of the plant. Of course portiuns of this man-
ufactured food, so-called, are u~edup immediately by the plant. 
There is always a greater or less amount of water sent up 
through the roots to the leaves by the process above described 
which is not required for the manufacture of the various com-
pounds mentioned, and I would say that this excessive water 
is thrown off into the air through the breathing pores of the 
leaves . 
. I will now call your attention to the subject of Root Disease, 
an,d will first point out the most notable symptoms of the 
occurrence of the fungns which are observed in the field. If 
you examine a stool of cane that is badly attacked by this 
fungus, you will at once be impressed with tlie fact that the 
cane is not in a healthy condition, that therc is something 
the matter with it,-it doesn't look normal. vVhen a cane 
plant is healthy, a great many leaves are visible, but when 
it is attacked by the fungus in question, is it noticeable that 
the leaves are few in number and instead' of the plants having 
dark green, broad, spreading leaves, these appear narrower 
and shorter, and stand closer together. In a normal condition 
of health, the leaves will remain green for a considerable 
period of time before drying up. A plant attacked by the 
Root Disease fungus exhibits a strikingly different appear-
ance; the leaves prematurely dry up, turning yello,v, first at 
the tips and at the margins and afterwards the yellowish dis-
coloration spreads over the entire hlade. Ina normal condi-
tion, the young ieave:; develop very rapidly, but in the case 
of a plant affected with the fungus this is not the case and 
even the leaves which are still green do not spread out in the 
usual way, but remain wholly or partially rolled up, standing 
erect. 
As before explained, the excessive water passes out through 
the breathing pores of the leaves, and the rolling up referred 
to reduces the amount of 'water-vapor passing ont into the air. 
It will also be noticed that a diseased cane plant will have 
a stool much smaller than the ordinary one. There are also 
fewer canes in it and these canes are very much smaller. 
Another characteristic symptom of Root Disease is seen on 
examining the sheaths of the lower leaves. In l1orma1 cases 
they dry up and fall away, and are easily pulled off in strip-
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ping; but in cases of Root Disease, these lower leaf sheaths 
become very closely matted together around the stem, and it 
requires some considerable force to drag them away. In addi-
tion to the matting together of the lower leaf sheaths, it is 
also noticed that they have a musty smell, and on making a 
closer examination you will see white thread-like strands run-
ning in and among and through them. These strands some-
times broaden out and instead of proceeding as definite strands 
they broaden out into whi.te. flat, felt-like plates. Some-
times the strand branches and unites again to form a net work, 
but it always h'as the same glistening, snow-white appearance. 
These white threads or strands, and plates, are really the 
mycelium, that is the vegetative part of the fungus which 
. causes root disease. "::\1 vcelium" is a term used in connec-
tion with fungi, and it cor~esponds to all the vegetative organs 
of a green plant. The mycelium performs all the functions of 
the root, stem and leaves of green plants, and is, as I say, 
simply the vegetative part of the fungus. . 
If you take away the matted leaf sheaths from the stem, 
another symptom of root disease is disclosed in the roots, 
which have started developing from the nodes. In many cases 
they are not more than from one-quarter to one-half of an 
inch long, and sometimes not that long, while in all cases 
they appear to have had their growth stuntec.; in some cases 
the roots may have developed some distance before their 
growth has stopped. By examining the tips of these stunted 
roots closely, you will observe that they look unhealthy, that 
they are of a dull, dark brown or black color and are flattened. 
The stunted roots are often found embedded in the felt work of 
root fungus mycelium. This is one of the signs of the root 
disease, the mattcrl leaf sh~aths with the white mycelium in 
them, and underneath them the stunted roots. Again, if you ex-
amine about the base of the diseased cane, you will see still 
more evidence of root disease. In the soil you will find the 
whit~ mycelium referred to. At the end of the season if you 
attempt to pull up a diseased cane stool you will find it comes 
up quite easily; with a normal stool of cane you want con-
siderable force to remove the stool. The roots in the soil, as 
well as these above. are very feeble, something has happened 
to them which prcvents them from performing their proper 
functions, one of whicli is to anchor the plant in the soil. 
By the way, I want to say that you must not imagine that 
every time you see a white myselium in the soil that you have 
got the root disease. There are several fungi that have very 
similar mycelium to this one. They differ microscopically, 
however. By making an examination of such mycelia under 
the microscope I think I can tell some of the most COIDmon 
ones, anyway, but there is absolutely no difference between 
them to the naked eye. You find them in cane fields, out of 
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cane fields, and all over where there is decaying vegetable 
matter. If you find the symptoms of root disease on the cane, 
and at the same time find the white mycelium about the base 
of the cane in the soil, this mycelium would probably be that 
of the root fungus. If you are not sure, send them out to us 
-at the Experiment Station, and we will look them over. Some-
times on these Islands root disease attacks the cane very early. 
Cane attacked by root disease at this stage turns yellow and 
almost wh1te, and looks as if it would die out. After a few 
weeks it very often turns green and apparently recovers en-
tirely. If you examine more closely, however, you will find 
that a good percentage of these young canes have actually 
been killed by root disease, and that is a point On which I 
want to lay stress, that the apparent recovery is not, in all 
cases, an entire one. A certain proportion of these canes that 
turn yellow or white, in their young stages, and look very 
sick, are killed off. Of course on these young shoots you find 
the same white mycelium that you find on the older shoots, 
among the dead leaf sheaths. Besides that. root fungus has 
an effect on germination. I do not think there is any doubt 
about that here.- I believe it is a mattf:t that was discussed at 
the last planters' meeting, so I jtldge from the planters' re-
ports, .. and I have seen it in the field. If you examine a cut-
ting from a field in which there is root disease, you will find 
that some of the buds do not grow. The percentage of ger-
mination 18 less than where the soil is free from the root 
fungus, and you soon see the cause of that. Certain buds 
have started to grow. Sometimes they make a good start 
and sometnnes they make only a very small start, before they 
are attacked by the root fungus, and then the root fungus 
grows over the bud sheaths. The white mycelium spreads 
over the bud sheaths, cementing them together, and some-
times it chokes the life out of the eye, as it were. 
In other cases eyen after young ~hoots have been attacked 
with the root fungtls, their growth has been so vigorous that 
the shoot has grown away from the fungus, that is to say 
has grown so fast that the fungus could not keep pace with 
it. If the bud is in any way checked in growth, that is if its 
growth is weak, then the fungus mycelium would cement 
the bud sheaths together so that the eye is choked to death. 
I want to say a few words about the root fungus itself. As 
before explained the fungus consists of the white strands or 
threads. If you examine one of the strands under high magni-
fication the strand is seen to be composed of a number of very 
fine threads; these are the hypha:e of the fungus, which to-
getller form the mycelium. In the strands the hyphae run 
mostly in the same dire'ction, along the long axis of the thread, 
but rather irregularly, interbranching and inteweaving 
enough to make the strand a compact whole. At the end 
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these strands branch out in all directions, and form a kind of 
net work, or they may go on growing as they are, anywhere 
where there is any food. 
There is one feature about this that is interesting to me, anu 
to anyone who has got a microscope. I think there is one way 
of identifying this mycelium, and distinguishing it from some 
other fungi, and that is the crystals on the hyphae. In the 
root fungus, (in nearly every case I have examined), I have 
noted these crystals standing out from the main thread. They 
seem to be borne on little separate branches and are arrang;ed 
in the shape of a star. Crystals are quite common in fungi 
of the same sort, but I think the root fungus crystals could 
be distinguished from the crystals of any other fungus by rea-
son of their being arranged in these star-shaped clusters ap-
pearing on hyphae, which stand away from the general courSe 
of the strand. Besides these clusters single crystals are some-
times found in great numbers, studding the walls of the ordi-
nary hyphae. In many other fungi you get the single crystals, 
without getting the star-shaped clusters, and then in other 
fungi that I have seen you get crystals of different shapes, as 
needle-shaped crystals embedded in the walls of the hyphae. 
It is a point to which I have been paying- a little attention. It 
seems that these star-shaped clusters of crystals furnish a way 
for identifying the root fungus and separating it from other 
soil fungi. But, it may be that when I have examined a few 
more fungi, I will fin·u that these crystals are quite common; 
So far, however, I have only found them in the hyphae of the 
root fungus. So' much for the vegetative part of the fungus. 
Now I will say a few words about its reproductive organs, 
which by the way, we have not discovered yet. We are inclined 
to think that this fungus belongs to the toadstool fungi. These 
are the highest group of the fungi, and their reproductive organs 
take the form of these toadstools. You see the threads give rise to 
a quite complicated structure, consisting of a long, thin, white 
stalk, with a flat cap or expansion at the top. On the under side 
of this cap you get a number of flat gills or lamellae hanging 
down,and it is on these gills or lamellae that the spores of the 
toadstool are borne. N ow we have in the West Indies, as I 
said before, a very similar root disease to this one in Hawaii, 
and they have a very similar disease in Java. They are caused 
by a fungus having this fructificat.ion. We are inclined to think 
for many reasons that the reproductive organs of the Hawaiian 
fungus will be, when found, either identical with those of the 
West Indian root fungus, or very similar, and the Division will 
be very glad to have any specimens of small white toadstools 
that are found growing about the base of the cane. Whenever I 
found this fungus it was generally growing from the root or 
from the leaf sheaths at the base of the cane, somewhere near the 
soil. The specimens I have found were never more 
, 
I 
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than an inch across the cap. That was quite early in the 
morning, when they were expanded. These toadstools. are not 
very easily found. I suppose during the thr.ee years in the West 
Indies I did not find them more than three or four times in the 
field, or get them more than three or four other times in the 
laboratory. So they are not so abundant as some: people seem 
to think. However, we are trying to do all we can at the labora-
tories in this Territory to obtain a fructification from the white 
mycelium of our root fungus, and may be able to tell whether 
we have the same disease as in the vVest Indies or not. But untit 
we get these fructifications. and until we are sure that they are the 
fructifications of that root fungus, of course we can't tell whether 
our disease is the same as that of Java or is the same as that of 
the West Indies, and it lS of some importance to know that, be-
cause if it is the same we need not be particular about importing 
canes from those places; if it is not the same then we should be 
very strict in importing, so that we do not introduce the disease. 
That is the practical point of it. Of course it has a scientific 
interest a ~ well. Weare trying all we can to get hold of these 
fructificatIOns, and then after we have hold of them we will carry 
on some inocu1atil)n experiments, and so on, and I hope to pub-
lish the results later on. This fungus, as I ,vas going on to ex-
plain, spreads nearly entirely by means of its mycelium, just like 
the sugar cane plant, which has been propagated hundreds of 
years, by cuttings and not by seed. It is propagated by its 
mycelium, especially through the soil. If you carry away a cutting 
with some of these dead roots in it you are ca.rrying away the 
root fungus. And I would say that the root fungus propagates 
itself almost exclusively through its mycelium. Even in the West 
Indies and Java, where the fructifications occur, the fungus does 
not spread much through its spores, but by its mycelium. We 
want to get the fructifications chiefly for the purpose of identify-
ing the fungus. 
I now pass on to describe the structure of a diseased root. This 
can be seen by examining a longitudinal section of one of the 
stunted roots which I have mentioned before. The root cap ap-
pears flatter, its cells show no graduation from the living cells 
near the meristem to the dead cells outside, but they all appear 
dead and flattened. Evidently cells are not being formed at the 
meristem to replace those worn away in front. The growing; 
point itself also looks unhealthy. Its cells are not so full of proto-
plasm and division is not taking place so actively. By examining 
very closely one discovers in and among the cells of the root cap 
and meristem the hyphae of the fungus. These enter the root 
cap first from the soil and pass from there into the meristem. 
Once there the fight between the fungus hyphae and the plant 
cells goes on in the manner described by Dr. Cobb. As the outer 
part of the cap of the tip is composed of dead cells which do not 
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offer much resistance lo the fungus mycelul11, the real fight or 
struggle occurs when the living or inner cells are reached by the 
hyphae. Here the fungus takes the food, that is being supplied 
by the plant, away from <the dividing cells, thus starv,ing them, 
and retarding their activity. Of course these dividing cells take 
up a good deal of the food supplied by the plant which comes 
down from the stem, and as the fungus goes right to the point 
where the food is supplied, it starves the dividing cells and finally 
the meristem is killed and the growth of the root ceases. Hence, 
inasmuch as new cells are not formed except from the division 
of cells already in existence, if those cells are destroyed or killed 
by the fungus mycelium, nothing is left with whic1i to form new 
cells, and that root as a consequence dies. All growth has ceased 
because there is nothing left with which to form new cells. I-Ience, 
as the old root hairs die, no new ones are formed; no new vessels 
will be produced. When new growth stops, all activity of the 
root is at an end. The hyphae do not spread much beyond the 
growing point, that is they do not enter the central part of the 
root, but as you see the vital part of it all is tha~ it attacks the 
actual dividing region where new cells are formed. When a 
root has stopped growing, a new root must be developed to take 
its place. The cane has been put to some expense, as it were, 
to form a new root. Let us suppose a case. 
The old roots decay naturally or have been killed by the fungus 
mycelium, and the new roots are prevented from developing by 
the fungus, as this continues to destroy them. 1£ that goes on for 
'a while, the cane plant is going to feel the effect of it beyond the 
immediate neighborhood of the attack, for the reason that the 
"leaves do not get the amount of water they require, nor the amount 
,of mineral salts absorbed from the soiL As soon as a consider-
able portion of the root system of cane is affected, the water 
'supply carried to the leaves through the stems from the roots will 
also be affected, which explains why the leaves dry and curl up 
;and stand upright. It is on account of an absence of water. 
They show that they are in need of water which they cannot get 
'from the usual channels,-as it were, the c3t'1e commences to 
'''shut up shop." It is not healthy. But not only is the water 
supply lessened considerahly, hl1t also the supply of gas from the 
air begins to be cut off, owing to the leaves being rolled up and 
'standing upright, hence the free access of air into the cane pores 
is shut off which lessens t!1e amount of sugar and other elaborated 
. food formed in the leaves. The effect is seen first on the leaves, 
and then if the fungus continues to get the upper hand, the whole 
'plant suffers from starvation. The root system is poor, it can-
,not take enough water or mineral matter from the soil, and the 
,leaves are not developed as vigorously as they should be under 
normal conclitions on account of not receiving sufficient water 
. ;through the stem. 
I have put the matter at more length in my bulletin and sup-
Nov., 1905.] THE PLAN'rERS' MON'l'I-ILY. 607 
pose you will read it there; but that is the explanation of the 
damage done by the root fungus. 
To carry out Dr. Cobb's simile, likening the struggle between 
the fungus mycelium and the cane plant to a war, I would say 
that I would conqpare the root fungus to a very active enomy 
that cuts off parties sent out to get supplies. Suppose the sugar 
cane is the green army and the roots compared to a foraging 
party sent out to bring in supplies. The root fungus is the white 
attacking army which surrounds the green and cuts off its supply 
parties and so gradually starves out the green army. Of course 
your sugar cane does not always go under in the way; in fact in a 
great many cases the sugar cane will throw off the attack of the 
fungus provided it is stronger than the fungus and can grow 
away from it, and the cane form new roots quicker than the root 
fungus can destroy them. It all depends; if the fungus is vigor-
ous and strong and the sugar cane is weak, the fungus will de-
stroy the roots quicker than new ones can be formed; on the 
other hand if the cane is vigorous and the fungus weak, or just 
commencing to get a hold, in that case if the cane can provide new 
roots quicker than the fungus can destroy the old ones, why 
the cane will simply grow away from the fungus and will not 
suffer from its attack, because a good strong, healthy cane is not 
going to suffer from a fungus. It is only when the cane is weaker 
than the fungus that the damage is done. If you can get your 
cane to form good strong vigorous roots, then you have done for 
the root fungus, because the root fungus is not capable of attack-
ing a good, strong vigorous root -"ystem and damaging it to any 
extent. I do not want to keep you too long, but I would like 
briefly to outline the treatment for this disease. 
I have mentioned the spread of the fungus through the soil from 
one plant to anothrr, and that this fungus is carried by diseased 
cuttings. If you take one of these diseased cuttings with you 
from one place to another you are also taking with you the root 
fungus that is contained in it and even if you strip off the leaves 
the root fungus is there in the dead roots just the same and VOll 
are still carrying with you the fungus. 
The first line of treatment is that of cultivation. \i\Then vou 
have the root disease, you want to cultivate and turn up your 'soil 
and expose it as much as possible to the action of the air and sun-
light. That does good in two ways: It encourages a vigorous 
develoDment of roots Iw having the ~oil well aerated and also it 
kills O~lt part of the root fungus. Soil fungi especially, and many 
others, are best suited by other conditions, that is, as long as they 
can keep in the dark they will go on growing-that is true of 
the root fung-us-it prcfrrs tile darkness. hut if you keep turning 
up your soil and exposing the fresh parts of the mycelium to the 
sun and air, you will kill it and get the upper ham!. So cultiva-
tion cuts both ways: it improves the vigor of your roots and it 
also destroys part of the root fungus mycelium. 
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Another thing is to use healthy cuttings. Don't by any chance 
plant diseased cuttings. Don't plant any cutting from a field that 
is affected with root disease. You may think it is all right to 
take cuttings from above where you see the mycelium of the 
fungus, but it is not, because if the fungus is there, no doubt it 
has already spread beyond where you can see it, and it is best to 
leave as wide a margin for safety a:-< you can. The best plan to 
be followed isw to leave entirely alone such a field, no matter how 
little it is affected. 
In the West Indies there used to be a practice of taking the 
worst canes for cuttings, because they were no good for grinding. 
In that way, when I went there, at least at first, a great manY, 
<:utting~ containing root disease were used as seed simply be-
<:ause they were no good for grinding purposes, but I do not think 
tl-jat the intelligent Hawaiian planter is going to do anything 
like that. The breeder of animals would never do that. A cow 
or any other animal that was attacked by any serious disease 
should not be used for breeding purposes, and so it is with plants. 
Breed them from healthy stock. Don't take any cuttings what-
ever from cane which is affected by root disease. 
Then we have some experiments which show that by treating 
the cuttings with Bordeaux Mixture you can prevent that loss 
of germinating po,ver: in that Bordeaux Mixture will destroy 
to a great extent the root fungus which attacks the cuttings from 
the soil and thus prevent a good percentage of loss from non-
germination. 
I will skip most of the other remedies in the list except that 
of resistant varieties. We have on these Islands a variety called 
Yellow Caledonia, which is very markedly resistant to Root Dis-
ease. The Lahaina and Rose Bamboo, as I have seen in many 
places, have been badly attacked, but so far the Yellow Caledonia 
appears to gjve good crops even on those fields where the root 
fungus is very bad. What the cause of this resistance is and 
why it should be, we do not know. 
Then some of the new varieties that are being originated ai: 
the Experiment Station may prove to be disease-resistant. We 
hope so. vVe do not, however, ever expect to get a cane that will 
be enti reI y immune to root disease. YeHow Caledonia is not cn-
tirely immune to root disease, nor any other cane that I have ever 
heard of; but wc hope to get somc cven more resistant cane than 
Yellow Caledonia. Beforc we can do that we have got to have 
trials on a large scale on infected land and they must be carried 
out on the plantations. \Ve can not carry them out at the 
Station. 
Mr. Smith-I would likc to ask, whcthcr there is a root disease 
of the cane besides the disease vou have dcscribcd? 
Mr. Lcwton-Drain-There arc t\\"o or threc fungoid discascs 
of cane known in Java. 
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Mr. Smith-Have you noticed any others here or have any been 
pointed out to you? 
Mr. Lewton-Hra1!1-I have only noticed this one root disease 
here. The entomologists might tell us if there are any insects 
which attack the roots of the cane. 
Mr. Scott-Has the Pineapple Disease any relation to the Root 
Disease? 
Mr. Lewton-Brain-No; it is an .:ntirely different fungus alto-
gether. It also occurs both in Java and the West Indies. We 
know the reproductive organs of that fungus. 
Mr. Baldwin (the Chairman)-Have you any definite informa-
tion as to how long the root disease has been in the country? 
Mr. Lewton-Brain-The only thing I can say is that I h..Lve 
shown typical specimens to several plantation managers and they 
have always assured me that they have knowu it for some years, 
but that they never realized what it was. 
The Chairman-From your description, I should say that I 
have known it here for fifty years. 
·Report of Committee on 8V!anafacfure. 
To the President and Board of Trustees of the Hawaiian Sugar 
Planters' Association. 
Gentlemel.:-At the request of the President of this Associa-
tion your Committee has divided the work of preparation of this 
repor.t over the various members as follows: 
Clarification of Raw Juice, Mr. Wm. Stodart, McBryde. 
Recovery of Sugar from Scums and Settlings, Mr. E. K. 
Bull, Oahu. 
Boiling and Drying No. I Sugars, Mr. E. Madden, Kukaiau. 
Treatment and Boiling of Molasses Sugars, Mr. Williams, 
Puunene. 
Preparing Product for Shipment, l\J r. J. \i\[ att, Olaa. 
General Control of Manufacture, 1\11'. J. Scott, Hilo. 
A report on Factory \iVork in General made up from the weekly 
Bulletins issued by the Experimental Station, is also attached. 
Individual reports follow: 
CLAR1F1CA T10N OF RAW JUICES. 
Eleele, Kauai, July 12th, 1905. 
Clarification has for its object the elimination of all n011-
saccharine matter from the juice, and lime is the principal agent 
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used. It is, indeed, almost the only one besides heat, for al-
though there are many supplementary agents used, the founda-
tion of every system of defecation is lime, and those systems 
only differ in the mode of applying the lime. While nobody 
will accept the rather startling doctrine of a recent writer in the 
"Beet Sugar Gazette" who asserted that there is no sugar in 
cane juice until it reaches the clarifiers, it is certain that clarifica-
tion is the most important operation in the treatment of raw 
sugar juice, and the boiling, the loss in molasses and the keeping 
qualities of the sugar are directly affected by it. 
The action of heat and lime is to remove all of the albumens, 
cane-wax, phosphoric acid and inorganic bases except alkalies, 
and part of the gums, pectine and organic acids. It is impossible 
to remove any of the alkalies or all of the gums, glucoses or or-
ganic acids and bases, and these (with the excess of lime) go 
to form the molasses. 
The general practice in these islands is to temper the juice so 
that the clear juice is slightly alkaline to litmus. Some factories 
keep their liquors neutral while a few on Hawaii work with acid 
juices. J Troude deduces from the researches of M. L. Lindet 
that the juices and syrups should be kept alkaline not so much 
to avoid their becoming acid as to prevent their becoming neutral, 
for it is in neutral solutions that certain salts and metallic acids 
promote auto-inversion. While there is little objection to acidify-
ing juices which have been first limed to alkalinity and clarified, 
the practice of leaving the juices with their natural acids free can-
not be defended; the sugars in the latter case will be light colored 
but subject to inversion, and the molasses will be low in purity 
(or rather-putrescent) but will contain a large proportion of 
inversion products. On the other hand. ,l.l1 excess of lime pro-
duces organic salts under the influence of heat and so increases 
the quality of molasses. Geerligs and nearly all other authorities 
insist on a clarified juice which is faintly alkaline. If an excess 
of lime is necessary to effect complete precipi tation the excess 
should be neutralized with sulphurous, phQsphoric, or carbonic 
acid; if defecation is complete before the juice is alkaline, the 
acidity should be destroyed by carbonate of soda .. 
The mode of applying lime varies little in the Hawaiian 
Islands, a measured quantity of lime being added to a measured 
quantity of juice. A few factories use a lime-milk of a definite 
strength and allow a constant stream to flow into the juice a:s 
soon as possible after it leaves the mills. One factory applies 
all the lime on the cane after passing' the first mill, as described 
in the Machinery Report to the I-I. S. P. A. for 1903. M. Wein-
rich of Cuba. has elaborated this last method, and patented a 
process in which he tempers the juice while it is still in the cane, 
so that the mills extract clarified juice. G. Hagemann of St. 
Croix, W. 1., tempers the third mill juice and uses it for macera-
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tion behind the first mill. These three last processes reduce the 
quantity of riludcake. 
Among recent improvements in clarification may be mentioned 
the Lehmkuhl· process in which the quantity of lime required 
may be reduced 60 to 70%. In this process the ~lbuminoids are 
coagulated by heating the juice before liming to 90-95 C. with a 
small quantity of aluminium s1!!lphate and sulphuric acid. The 
small quantity of salts thus intr()duced offers no disadvantages 
compared with the molasses-forming amide-acid salts formed 
from lime and albuminoids. 
K. R. Hamakers of Java, displaces part of the lime by ordinary 
soil. Any soil will serve the purpose, according to Mr. Hama-
kers, but probably a marl will give most satisfactory results. 
The use of alumina and clay for rendering turbid liquids bright 
is well known, while the chalk of marl will neutralize some of 
the natural acids of cane juice. Marls are practically non-exist-
ent in these islands (vide Maxwell's "Hawaiian Lavas and 
Soils"), but pulverized coral, alone or mixed with clay soil, will 
answer. A recent patentee uses a mixture of lime and' powdered 
brick in clarification. 
Weisberg's sulphi-carbonatation process is highly spoken of in 
France, but is mainly intended for the production of white "re-
fined" sugar. 
Electrolytic clarification in Europe and superheat clarification 
here are both moribund. 
Intermittent settling is general in Hawaii, although one factory 
uses continuous settlers with pronounced success, while at least 
one factory dispenses altogether with settling tanks and takes 
the juice direct from defecators to evaporator. 
The filtering: of scums through filter-presses is universal in 
modern sugar factories, and the apparatus and manipulation vary 
so little in different mills that nothing new can be said here. 
The filtering of clarified juice is now practiced in a number 
of Ha wai ian factories. The Stade (Abraham) sand filter is the 
type of filter most commonly used and gives fairly good results 
in some mills, but in most mills its work is somewhat unsatis-
factory. This may be due to the use of an unsuitable grade of 
sand, or to forcing the apparatus beyond its capacity, but at any 
rate the layer of sand through which the juice passes seems too 
thin to give a good filtration. In one factory the juice is filtered 
through two feet of sand in ordinary tanks with perforated false 
bottoms, and the results are excellent. 'vV. D. Lowell of Maui, has 
devisecl a juice filter in which the filtering medium is "excelsior," 
and its work has given great satisfaction. Bagasse filters have 
been unsuccessful. 
The advantages of filtering well-clarified juices are not quite 
estahlished. The evil wrought by the fine mud that does not 
settle is perhaps more imaginary than real, and it seems wasted 
lahor to remove this small quantity of mud when the brightest 
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filtered juice deposits a sediment in the storage tanks after con-
centration. It has been stated that the fine mud makes molasses, 
but none of the authorities can be quoted in support of this con-
tention. Inert suspended matter does not "require water for its 
solution" and therefore does not prevent the crystallization of 
sugar. If it contains nitrogenous matter it may cause a slow fer-
mentation and loss of sugar, but this action has not been demon-
strated. The conclusion is therefore justified that the 'melassi-
genic" power of the suspended impurities is nil. The most evi-
dent effect of the fine mud is on the color of the sugar, but this 
calls for no special attention when refining crystals are being 
made. The polarization is but .slightly affected, and the color is 
not considered by the refineries in calculating the value of a ship-
ment. \iVhere sugars have to pay duty, a fine color is rather a 
disadvantage. The real evil of fine mud in sugar liquors is the 
fouling of the heating surfaces. Whether or not the expense and 
inconvenience of fighting this evil with acids, scrapers and "elbow-
grease" are greater than the cost and upkeep of a juice-filter in-
stallation, is a point which can OJ1ly be decided by those who have 
tried both methods in the same factory. Those qualified to give 
an opinion hold such divergent views that the economy of juice-
filtering is still a moot question. 
Respectfully submitted, 
]AS. W. DONALD. 
At the request of Mr. Wm. Stodart, member of Committee on 
Manufacture. 
BOILING, AND DRYING NO.1 SUGAR. 
MR. ]. N. S. WILLIAMS, Chairman, Committee on Manufacfure, 
H. S. P. A.: 
In response to your request that I prepare a paper on Boiling, 
and Drying- No. I Sugar, I beg to submit the following remarks 
covering the ground suggested by you, at the same time, re-
gretting that there is so little data available on this subject. 
I find, however, from the few replies that I have been able to 
obtain, from those factories which have answered my queries: 
that the majority practice much the same method in the manu-
facture of their No. I sugar, that I have always advocated, viz: 
getting as much dry sugar as possible into the No. I, as a matrix, 
with the addition of as much molasses as the sugar will stand. 
It does not appear that there is any advantage in working a 
syrup of high density from the evaporators (the general practice 
seems to be to work with a density of from 28 to 33 Baume), nor 
have I any data showing- different results from different densities; 
the all important questions of economy of time, saving of fuel, 
polarization of the sugar shipped, and amount, and quality of the 
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final molasses, are, as they have always been, the questions which 
confront the sugar maker. 
I find then that it is the general practice to take in from 10% 
to 20% of dry sugar into the syrup, the strike being carried to com-
pletion with syrup, and the addition of No. I molasses, this mo-
lasses varying from 10% to 20%. 
The addition of the dry sugar has no effect on the boiling ot 
the strike, but the quantity of 'molasses added as well as its purity 
undoubtedly has some effect. 
The dry sugar thus taken into the syrup polarizes from 86 to 
92 degrees, and the molasses added has a purity of from 58% to 
65%. From experiments made .here it was found better to dilute 
this molasses with water, and there was no advantage to be 
gained by drawing in part of the molasses into the strike at Olll! 
time, and part at another time, in fact the results showed it was 
better to take it all in after the required amount of syrup had been 
utilized. 
The taking in of dry sugar has the effect of saving time in 
boiling a strike, but as some of the sugar is handled twice this 
advantage is negatived if it is not backed up by a saving in the 
subsequent operations, as for instance, the boiling of the No. I 
molasses to cooler-car proof, where there is a saving of time in 
boiling of from I to 2 hours per strike, as against grain in the 
pan, and this sugar being dried cold is sufficiently free from lumps 
to pass rapidly from the hopper into the pan. 
As is well known, the molasses adhering to the sugar, about 
10%, gets washed off in circulating in the syrup, but, it does not 
appear that this molasses adds to the quantity of waste' final mo-
lasses, but is absorbed in the following boilings. 
The water content of the massecuite is about 8% to 10%, but in 
mills' where pans have small gates, the practice is first to boil 
stiff, and liquify the massecuite before discharging by a charge of 
No. I molasses. 
There is a diversity of opinion as to the relative advantages 
of a slow, or a quick boiling pan; personally I prefer a fast boil-
ing pan, as there is a saving of steam. 
The addition of molasses into the strike of No. I has a good 
deal of effect in the time of drying such strike. I am told that a 
pure strike will dry in one-third of the time that one will having 
a large quantity of molasses, but we have not noticed any ma-
terial difference here, possibly because we do not take in so much 
molasses. 
We have no comparative data on use of dryers, and without 
but it would be interesting to know 110W far the lise of dryers 
affect the keeping qualities of the sugar; no one, nowadays, or at 
least very few mills, use any water in drying the No. I sugar in 
centri fugals, in fact it is generally conceded that this is a practice 
that gives very few advantages, compared with the ohj ect to be 
gained. With a Hersey Dryer it might pay to wash some grades 
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of sugars, but without this apparatus, very few mills attempt 
this practice. 
The question of what is the most economical sugar to manu-
facture is a most important one, and it is generally admitted that 
a sugar polarizing from 96.5 degrees to 97.5 degrees, is the most 
economical sugar to make, and ship one. grade as above, there 
should be as little loss in polarization through sweat damaged 
sugar as possible. 
E. MADDEN. 
July 8th, 1905. 
'l'REATMENT AND BOILING OF MOLASSES SUGARS. 
It is the almost universal custom in this country to work over 
the molasses in several stages, the only exceptions being those 
factories using the Java Process whereby the low grades are 
worked in with the No. I sugars at once. 
It is the practice in all factories to work in more or less of 
the molasses from No. I sugar with the first massecuites, as de-
scribed in the report in Boiling and Drying No. I Sugars; the 
remainder of the No. I molasses is boiled to grain or proof as the 
case may be, and held in crystallizers or cooler cars for a cer-
tain time and then spun off in centrifugal machines. 
The method of treating this second sugar varies considerably, 
some factories fitted with sugar driers wash the second sugar 
with water in the centrifugal machines, pass the product through 
the driers, bringing it up to 96~ polarization or higher, and ship 
the same direct. Other factories not fitted with sugar driers, 
after spinning the second sugars remelt it and work it in with 
the stt'aight syrups for No. I sugars; others again draw this 
second sugar dry into the vacuum pans, and in this manner con-
vert it into a shipping sugar polarizing 96~6 or over; and there 
are still others that ship second sugar as such, the polarization 
varying from 93% to 9s~6. 
All of these systems of work produce good results, but the se-
lection of the system best adapted for anyone case largely de-
pends upon the mechanical arrangement of the factory. 
The runnings from second sugars known as second molasses, 
in almost every factory are boiled, discharged into tanks or 
cisterns, allowed to stand for some considerable time and then 
machined, the resulting low grade sugar in all cases being re-
melted and taken back into manufacture for conversion into 
shipping sugars. 
The boilings of low grade molasses are always made to string 
proof or to density. the more viscous and sticky the material is 
the lower the density must be to produce a gl ain that can be re-
covered. 
Very little is known ahout the laws that govern crystalliza-
tion in these low grade massecuites, and no hard and fast rules 
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can be made, but it appears to be certain that it does not pay to 
handle very low grade molasses unless it is reinforced by the 
addition of a sufficient quantity of richer material to bring up the 
strength to such a point that the apparent purity of the masse-
cuite shall not be less than 45; if this system is adopted, a 
standard for quality of waste molasses must be set, and all resi-
dues of this quality or lower should be thrown out of process. 
This standard, which will vary in different places, depends 
largely upon the purity of the original cane juice and must be 
found by experiment. In the treatment of second molasses 
before boiling, every effort should be made to raise the purity, 
or in other words, to remove some of the solids not sugar from 
the material operated upon. 
It has been found that the apparent purity of tank massecuites 
should not be less than 45, and the recovery of Rure sugar from 
such massecuites of different densities is given in the following 
table compiled from the results of the 1905 crop at the Puunene 
Mill: 
Apparent Brix. 
88---90 
90 -92 
92--94 
94---96 
Apparent Purity. 
44-46 
44-46 
44-46 
44-46 
Pure sugar in 
sugar recovered % 
of masseruite. 
10%-15.0,«, 
16%-200% 
17%-25.0% 
15%-22,0% 
The time during which these massecuites remained in the tanks 
or cisterns varied from 26 days to 86 days, and the waste mo-
lasses resulting from these massecuites varied from 26% Pol. to 
32% Pol. Apparent purities varying from 29-37. 
The total loss in the waste molasses depends upon the average 
quality of shipping sugars, as well as upon the quality of the 
original cane juice; and as Hawaiian sugars are sold under con-
tract based on the N ew York price for 96% goods, with a bonus 
for higher class sugars and a penalty for lower class sugars, the 
following observations may prove of interest and value. No. I 
sugars are made from syrups containing certain fixed quantities 
of pure sugar and solids not sugar; it is therefore evident that 
the higher the polarization of the shipping sugars, the greater 
must be the quantity of molasses resulting from the separation of 
the syrups into sugar and waste, for the reason, that if the non-
sugars are not sent to market with the shipping 'sugars they must 
of necessity find their way into the waste molasses, thus increas-
ing its weight and the amount of pure sugar carri.ed off with it. 
Therefore it is evident that if 100% sugar is marketed the 
greatest possible quantity of waste molasses from a given quan-
tity of syrup will result; and if a shipping sugar that contains all 
the non-sugars in the original syrup be made there will be no 
waste. 
616 THE PLAN'l'ERS' lVION'l'HLY. [Vol. XXIV 
The following table is a statement of the returns from cane 
syrups of the following analysis: 
Brix 60% 
Sugar 54% 
Purity 90% 
this converted into No. I commercial sugars leaving the resulting 
waste molasses of the following analysis: 
Brix 89% 
Sugar 30% 
Purity 33.n~ 
and assuming that there are no chemical or mechanical losses dur-
ing the op..:-rations of boiling to grain and preparing for market. 
Table of returns of Commercial Sugar and Waste Molasses 
from 100 tons of syrup of the foregoing analysis: 
Polarization of Sugars. 
Dry 
Containing 112 of 1% 
Moisture 
100% 
r 99;0 98;b 
97% 
96% 
95% 
94% 
93~ 
92% 
91)6 
90 ;6 
Tons 
Commer-
cial Sugar. 
50 .95 
51.602 
52 .399 
53.229 
54.0 77 
54.95 1 
55.865 
56.800 
57.699 
58.777 
59.823 
Tons 
Waste Molasses. 
10.17 
9.72 4 
8.833 
7.90 7 
6.958 
5.981 
4·959 
3.914 
2.822 
1.70 4 
0·535 
The above figures are accurate as the moisture in the shipping 
sugars taken at 1J2 of 1% has been included, and they can be relied 
upon to furnish correct conclusions. 
It will now be seen that when making 96)6 sugars the quantity 
of waste molasses of the specified grade is 271, less than when 
making 98;{ sugars, and the pure sugar shipped is 1.1;6 more in 
the 961, than in the 98;6 sugars, resulting from working up a 
given quantity of cane, and these facts have a bearing on the 
question of the most economical grade of commercial sugars for 
shipment under our present contract. 
Respec:fullj submitted, 
J. N. S. WILLIAMS. 
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PREPARING PRODUCT FOR SHIPMENT. 
Olaa, Hawaii, June 27th, 1905. 
Before the introduction of the Hersey Dryer it was necessary 
to keep the sugar in the Centrifugal Machines for a 'few minutes 
longer than at present, in order to reduce the moisture slightly 
below one per cent. 
The Massecuites, being still hard to sugar in the machines, 
had a tendency to form hard cakes, which, of course, could only 
be removed with difficulty. The discharge of the machines in-
volved a waste of time, and was very trying on the Centrifugal 
Screens. 
After the introduction of the Dryer, not only did it become 
superfluous to dry the sugar in the Centrifugals to the former 
degree, but it could not be done, owing to the blocks of sugar 
which formed, and which could not be crushed in the drying 
process but were thrown out as residues, like pieces of partly 
burned sugar, etc., and this had to be remelted. 
The sugar now remains in the Centrifugal Machines only to 
the point when it begins to pack; containing from two to two 
and one-half per cent. moisture, it can be dropped out in a mini-
mum time, and without injury to the Centrifugal Screens. 
This, of course, considerably increased the capacity of the 
Centrifugal Department. 
The sugar of the different grades from the Centrifi.lgal Ma-
chines drops together in a common carrier, which conveys it to 
the box above the Dryer. From this, through a feeding Screw, 
it is taken in a continuous stream through the Revolving Dryer, 
in which a current of hot air of 80° C. carries away the moisture, 
leaving the sugar nearly perfectly dry. 
This dried sugar, after passing through a revolving strainer 
falls through a chute in a continuous stream into the bags, which 
are supported on trucks. 
The full bags are then trucked over a scale, brought to the 
required \veight, and thence trucked to any desired point in the 
sugar room, where the bags are taken off of the trucks and sewed. 
The large amount of labor required to handle the sugar after 
it leaves the Dryer shows how desirable it would be to have a 
practical machine, one which would do the bagging, weighing 
and sewing. 
In connection with such a machine it would be we1! to build 
a small carrier rtll111ing- backward and forward parallel with the 
sugar-cars, thus reducing the cost of handling and the losses in 
the sugar 1'00111 to a minimum. 
Before closing it may be stated that the introduction of the 
Hersey Dryer into the sugar mill is a decided step in the right 
direction, adding greatly to the guarantee that the sugars will 
arrive at destination without deterioration, besides enabling us 
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to ship about one per cent. more molasses, retaining the former 
polarization. This, of course, means that after working the first 
eight or ten thousand tons of sugar, the Dryer has paid for itself. 
Vife boil our first massecuites to 93.5° Brix and 77.5 Purity. 
The sugars of the different grades, mixed together, when en-
tering the Dryer polarize from 94.5 to 95. (2. to 2.5% Moisture). 
After passing through the Dryer it polarizes from 96.5 to 97. (.25 
to .5% Moisture). 
It is difficult to state the actua'! time necessary to dry off the 
No. I massecuite, as this work has to be regulated so as not to 
exceed the capacity of the dryer, the capacity of t.he latter being 
less than that of the centrifugal department. 
Independent of the dryer, with eight (8) centrifugals, we can 
dry off a strike of the above Brix and Purity in from three to 
three and one-half hours, producing four hundred (400) bags of 
sugar (about twenty-two (22) tons). 
In regard to the request for the landing, polarization and 
weight of our sugars, regret that this information cannot be 
furnished at this writing, our account sales not having come to 
hand. Respectfully submitted, 
G. GIACOMETTI, 
Chemist Olaa Mill. 
At the request of :i\'Ir. J. -Watt, member of Committee on 
Manufacture. 
GENERAL CONTROL OF :MANUFACTURE. 
In a workable scheme for sugar house control there are cer-
tain figures that are essential; they are: 
.. 1st. The cane weights; 
2nd. The weight of sugar taken into manufacture, and 
3rd. The weight of residues containing sugar passed out 
from the factory during manufacture. Upon the accurate de-
terminatio~1 of these depend the value of the work done. 
In order to ascertain the ideas of those directly interested 
in factory work the following questions were made -up and for-
warded to all the IVlanagers on the Islands: 
"Ist. Calle weights and the deductions from tlze gross weights 
to allow for field trash, roots, dirt, flume water, etc., alld your 
ideas of the proper metlzod to be followed in obta-ining the 
Ii gure s." 
"2Ild. Juice weiglzts, and tlze allloullt of sltgar ta/wlt 1:l1tO manu-
facture, whetlu:r this should be by measurement of the juice 
direct, or ded1lced by forlllula from cane weights." 
"3rd. "Veights of Sllippillg sugars and checks on same." 
"4th. "Veight or qua1ltity alld qualit), of waste molasses." 
"5th. The bas!'s of colltrol, should it be the sugar in the calle, 
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or the sttgar in the juice delivered to boiling-house; by this I 
mean the actual daily control, whereby the Mmwger can see how 
much sugar is delivered to fact01'y da.y by day and how much 
bagged." 
A number of replies have been received from which it is evi-
dent that very divergent ideas prevail as to what is required. 
Some think that no deductions should be made from the cane 
weights to allow for field trash, dirt, roots, flume water, dead 
cane and so forth; others believe that such deductions should be 
made. 
Some consider that juice should be weighed, others that it 
should be measured, others that it be deduced by formula from 
cane weights. 
Your sub-committee believes that the following scheme of 
sugar-house control covering the three classes of weights speci-
fied above will be acceptable to most plantation managers in 
these islands: 
CANE VVEIGI-ITS:-These should be the net weight of. cane 
ground obtained by deducting from the gross weight of cane the 
weight of field trash, roots, dirt, flume water, etc., at the time 
the cane is weighed, so that the cane weighers' sheets will give 
the net weights. 
The reasons that the net weight of cane should be used are: 
1st. Accurate field accounts can be better kept. 
2nd. There is less liability of dispute with contractors over 
cane weights. 
3rd. More accurate estimation of losses of sugar in the 
bagasse. 
JUICE \VEIGHTS:-Juices should be weighed if possible, if not 
then measured in large tanks of 2000 to 3000 gallons capacity; 
juice weights should never be calculated from cane weights. 
RESIDUES :-Filter press mud should be weighed, waste mo-
lasses should be measured. 
The basis of control of manufacture should be the weight of 
:sugar in the juice taken into the boiling house for the reason that 
this weight is much more likely to be accurate than the estimation 
of weight of sugar in the cane. 
Respectfully submitted, 
J. A. SCOTT, 
Member of Committee. 
FACTORY WORK FOR CROP 1905. 
In accordance with the recommendations of the Joint Commit-
tee appointed from this Association and the Hawaiian Sugar 
Chemists' Association at the 1904 meeting, a number of planta-
tions sent in weeJdy crop reports to the H. S. P. A. Experiment 
Station in Honolulu, where these reports were condensed into 
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one weekly comparative statement, copies of which w,ere sent to 
all in the exchange every week. 
The following figures were taken from these statements and 
cover the period of grinding from February 4th to' June 3d, 1905. 
Some twenty plantations joined in the exchange and all the 
Islands where cane is grown are represented, so that the figures 
give a very fair average of the quality of cane and Class of work 
done during the above period for the Territory of Hawaii. 
MILLING WORK. 
Average for 20 factories, one fitted with a 12-roller mill and 
19 fitted with 9-roller mills: 
Tons of cane ground per hour (one mill) ............. ' 30.42 
Pure sugar in first mill juice.................. 17.96% 
" " "cane ........ " ................ 15.08~t 
" " "true cane juice .................. 17.17% 
" "." bagasse ........... . ................ . 
Dilution-per 100 normal juice ...................... . 
Moisture in bagasse ............................... . 
Fibre in cane ..................................... . 
Extraction per roo pure sugar in cane ................ . 
3,81% 
22.72% 
45.0 7% 
12.1651 
93·79% 
'With good average work in the factories, the foregoing aver-
age ,cane should produce one ton of commercial sugar of 96.5% 
pol. from 7.5 tons of cane.' 
No complete crop reports are available to your Committee on 
Manufacture, so that actual results in tons of C2.ne per ton of 
commercial sugar are not forthcoming, but the above statement 
is given so that each plantation manager can judge of the char-
acter of the work of his factory for himself. 
The following is an itemized statement of the quality of the 
cane and work in the aforesaid twenty factories for the period 
from February 4th-June 3d, 1905, and special attention is called 
to the differences in the quality of the first mill juices and that of 
the true cane juice at each place. The sugar in the true cane 
juice is found from the figure representing the sugar in the cane 
and the fibre in the cane thus: 
It is required to find the quality of the true cane juice when 
the sugar in cane is 15.08~ and fibre IS 12.16)6 then 
15·08 X 100 1508 
--=17.17-
100 - 1216 87.84 
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It will be seen on examination that the polarization of the 
true cane juice as compared with that extracted by the first mill 
varies within wide limits: 
In No. I the difference is 17.73-16.26=1.47 
" 4" " "19.00--18. 17=0.83 
" 13" " "19·30--18·35=0·95 
" 19" " "16.85-16.66=0.19 
What causes these variations in canes at different places? and 
why should there be so small a difference between the two juices 
in No. 19, which is a factory on Hawaii, while No.1, which is a 
factory on Oahu, shows a difference of 1.47, being 7 times as· 
great as the former one. 
It is the opinion of your Committee that this point should be· 
referred to the Director of the Experiment Station for investiga-
tion, as it is very clear that the kind of cane we should grow, 
other things being equal, is that in which the true cane juice ap-
proaches most nearly in richness to the juice extracted by the No. 
I mill in our factories. A general survey of the figures is gratify-
ing to those interested in the progress of improvement; an aver-
age extraction of 93.791- of the sugar in the cane is certainly a 
*No. 13 is a 12-rolIcr mill and it is of intcrcst to notc thc largc quantity 
of canc put through pcr hour. thc small quantity of maccration water 
lIscd, and the high cxtraction obtained. 
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step in advance; still further improvement is promised in the 
extended use of the I2-roller mill, which has proved itself during 
the last crop and will be in operation in three or four factories 
for next season's grinding. 
FILTRATION OF SCUMS AND SETTLINGS. 
As the member of your Committee to whom this section was 
referred, has not reported, the following may be interesting. All 
factories use filter presses, but very few ge.t good results, the 
average loss of sugar in press cake reaching from 6S{--9S6 on its 
weight. There are, however, three factories which reduce the 
sugar in the filter press residues to very low figures, frC?m t of 
lib to ~. of lib of sugar on the weight of the cake being lost. 
This is accomrlished by washing the press-cake in the presses 
by hot water under pressure, and is practicable for all factories 
using filter presses which are constructed in such a manner as to 
admit of this operation, (all modern presses are made in this 
way). Fairly good results can be obtained by double pressing 
the filter press residues, but this requires a double. battery of 
presses, more men, more filter cloth. arid does not produce a$ 
good a result as by washing in the press, but considerably better 
. than by single pressing without washing; the loss by double 
pressing amounts to from Ii/-3ih on the weight of the press cake. 
The only improvement in view in filter press work is an ex-
tension of the plan of washing the cake in the machines after the 
nrst pressing. 
PREPARING PRODUCT :;;-OR :MARKET. 
At the time the special report on this subject was written the 
marketing returns had not been received so that al statement as 
to the keeping qualities of sugars prepared for market in different 
ways could not be submitted. 
The following figures are, however, now available; A and Bare 
figures from two plantations which use Hersey granulators or 
<lriers, and C are figures fr0111 a plantation which does not use the 
granulator: 
Shipping Shipping Landing Landing 
No. of Weight Po1ariza- Weight Po1ariza-
Bags. per Bag. tion. per Bag. tion. 
A 399.600 112.26 1b5. 97.306% 112.23 1bs. 97.06 % 
'B not given III.Ill 1b5. 97.228% III.29 1b5. 96.65 % 
,C 619.68.J. 125.00 1b5. 96.74 % 124.34 1b5. 96.236% 
For A and C the returns include the drop in polarization due 
1:0 fresh and salt water damage and sweated sugars in all the 
'.cargoes. It will be seen that the sugars A and B after being 
'passed through Hersey driers apparently kept very little better 
'than ·C sugars which did not pass thrOlwh rrranulators or driers. 
'Themain difference is in the landing w~iO'I~ts of the suO'ars but 
'{his 'is not necessarily due to the action of the Hersey elrier's, as 
!Sugar;;; (damaged by fresh or salt water always lose in weight. 
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The moisture in the A and B sugars on leaving the factory was 
about .35%, the moisture in the C sugars in leaving the factory 
averaged .7%. 
It is very doubtful if it pays to reduce the moisture in shipping 
sugars below .5% since both sugar crystals and the molasses ad-
hering to them are slightly hygroscopic, and will attract mois-
ture from the atmosphere if shipped in a very dry condition. 
WASTE MOLASSES. 
The average point to which the waste molasses has been re-
duced· is low, averaging 30.14% direct polarization and 34.3 ap-
parent purity. 
By referring to Dr. 11axwell's Report for crop 1895 it appears 
that the average of 20 plantations then reporting made 35.4% 
direct polarization and 46.5)"6 apparent purity, showing that con-
siderahle improvement in this work has taken place. 
Most unusual results are being. obtained in this work at several 
mills on the Island of Hawaii and Your Committee understands 
that the Director of the Experiment Station is about to undertake 
a series of tests of waste molasses to determine, if possible, the 
minimum figure which may be reached in the different districts. In 
conclusion your Committee hopes that the system of exchange of 
reports begun this year may be continued, and that for next sea-
SOI1 a final crop statement may be rendered by each plantation in 
the exchange, as the figures are of great value to all engaged in 
the industry, since it is only by exchanges of figures and ideas that 
substantial progress can be made. 
RespectfulIy submitted, 
J. N. S. WILLIAMS, 
Chairman. 
E. NbDDEN, 
'vV}.f. STODART, 
E. K. BULL, 
J. A. SCOTT, 
J. W.\TT, . 
Committee on Mal1ufacture. 
The Chairman-Gentlemen, this report is open for discu~~lun. 
I would like to say in connection with :Mr. \Villiams' report that 
at the first pari of last year's grinding season, the price of sugar 
was considerably different from previous years. I asked him to 
figure out the polarization that would pay us best at that price 
of sugar, which, as you know, wa~ above four cents delivered 
in New York, and also the polarizatIon which would pay us best 
, to deliver in San Fra.ncisco. You will undoubtedly know that the 
N cw York contract differs from the San Francisco contract. The 
Ncw York contract, ill a gencral way, calls for the higher grade 
of sugar, or, I think wc could very properly SilY, encourages us 
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to make a higher grade of sugar; wherea~ we could ship lower 
grades of sugar to San Francisc(' with profit. I wanted to know 
what effect the price of sugar had. on both of these contracts. Mr. 
Williams figured it out and I also asked a party not connected 
with our plantation to do so who is pretty high up in calculations 
of that sort. It is not a very simple proposition-not as simple as 
a person might think-for you have got to take into account sev-
eralthings in connection with it. His figures were practically like 
those of Mr. WIlliams. When it came to write out :his report, 
Mr. Williams asked me if he should publish it, and there were 
reasons why I thought he should not publish the whole thing at 
that time. He brings out the question of waste in molasses very 
cleady, as you can see from his figures. I do not mean to assume 
buL what all the planters present here, as well as the chemists 
also, have figured out this matter in connection with their crops. 
I mention the matter becausc I know of one plantation which 
did not do so. As it is a prominent plantation, I will not mention 
any names; but I know that they lost a lot of money by not figur-
ing it out. Our figures show that for the high prices we had, 
notwithstanding the N cw York contract, encouraged sending as 
high-grade sugars as we could,-say as high as 98-that it 
paid us to send a sugar which polarized as low a.s 96 to New 
York. Of course everybody knows you have got to allow at 
least from one-fourth to one-half of one per cent. for deteriora-
tion in sugar. Hence, as I remember, (I have not got th~ state-
ment here), it would not have paid us to have sent a lower grade 
of sugar lhan 96 to San Francisco. This year, however, under 
the prices we are starting out with, and according to the formulas 
which they worked out, it will pay us to ship a high grade of 
sugar to San Francisco, in fact as high as 96 to 98. 
I allude to this bccause Mr. Williams has only partiallJi given 
it in his report here. The view that I take of it now is that there 
would have becn no harm if we had published the whole thing; 
and I will say that if the planters want the result of our figures on 
the subject, I would be glad to send it to lVIr. Mead and have it 
printed and clistr.ibuted. 
Mr. E. E. I-lartmanll-I hac1 some correspondence with 1\11'. 
vVilliams on this' subject, and we did not exactly agree. 
M r. vVilliams in his calculations assumes that the moisture 
In all sugars, whether of 90 or 99 polarization, is the 
same. Y ct we all know that the higher the polari-
zation is, the less moisture the sugar, other conditions being equal, 
will contain, particularly if thc sugars are not dried. If the su.e:al" 
is three cents, there is a dollar in favor of the 98 polarization; if 
four cents, about half a dollar; while at five cents thcre is an acl-
vantage of 13 cents in favor of 96. 
The Chairmall-YOtt mean for the N cw York contract, do you 
110t, Mr. Hartmann? 
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Mr. Hartmann-Yes, for the New York contract. Of course 
there is a difference whether the sugar is dry or not. I have 
made two sets of calculations. Undried sug,ars of 96 polariza-
tion I have assumed to contain I.2%, undried sugars of 98 
polarization .7% moisture, while for 96 polarization dried sugar 
I assumed the moisture content as -49'0, for 98 polarization dried 
sugar .3%)' figures, which fairly represent the average of prac-
tical work. The true purity of the waste molasses I assumed 
to be 40. This is below the average, but it represents about 
the best work done. The total average cost of containers, freight 
and charges I took to be $I5.00 per ton of sugar shipped to New 
York. 
I found the following differences per ton of sugars in the juice: 
New In Favor of In Favor of 
York Basis. 98 Pol. 96 Pol. 
3¢ Undried $I.08 
4¢ Unc1ried $0-47 
5¢ Undried $0.I3 
3¢ Dried 
4¢ Dried 
5¢ Dried 
This means, that, as prices are likely to run for the coming 
season, we can realize from 50¢ to $1.00 more per ton of sugar 
extracted from the cane by shipping the sugar with 98 polariza-
tion, than we would if we shipped 96 sugar. I pointed out these 
differences some two or three years ago, and the rougjh calcula-
tions I made then, led to practically the same result, except that 
too high a figure was found for the difference in favor of 98 
Pol. The figures, I have just read, take everything into con-
sideration. It was Mr. Williams, who drew attention to an 
omission in one of my earlier examples. 
The Chairman-I think that 1\1 r. "\iVilliams first figured it out 
roughly, when I told him I wanted the figures, and possibly 
the figures he handed you were the rough ones. I know, how-
("vcr, that he afterward" went into it thoroughly. It is an im-
portant subject, and I would say in this connection that my 
opinion is that we should all, as far as possible, ship one grade 
of Rugar ~nd keep it that grade of polarization, as near as we 
can, (of course we can not change it very much) according 
to the price of sugar. 
I would be willing to ')end in the result of our figures 
to anyone desiring" it, so that they can compare it with their 
own figures. It is a good thing to compare results of that 
sort. 
Arc there any others hen' who would like to discuss any 
other part::; of the report of the Committee on l\J anufacture? 
lVTr. Rentoll-:'.fr. \Villiams says (reads): 
"It is very doubtful jf it paYR to reduce the moisture 
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in shipping sug-ars belOy" Sf since both sugar crystals and 
the molasses adhering to them are slightly hygroscopic, and 
will attract moisture from the atmosphere if shipped in a very 
drv condition." 
The Chairman-Mr. Williams has talked that matter over with 
me. He means that there is no need of reducing the moisture in 
shipping sugars below .5%, since the sugar will draw that 
amount from the atmosphere anyway. His view seems to be that 
the Hersey Dryer very probably drys the sugar more than it 
needs to be. 
Mr. Andrew Adams (Kahuku Plantation Co.)-We have no 
Hersey Dryers, so I can not say anything of my own knowl-
edge; bt1t on Mr. Heckmann's return from Java two years ago, 
I think it was, whE"n he made his trip, he said that in Java 
where they use the Hersey Dryers almost universally, they 
found thc.t from their experience it paid them to dry the 
sugars to about 4-IOths of one per. cent., that there was less 
deterioration at that figure and it paid them better for that 
reason. 
The Chairman-That would depend upon the destination, 
across what waters they are shipped. There are a number here 
who will remember how difficult it was when we first started to 
ship sugar around the Hortl in wooden vessels. The captain gen-
eralIy used to get a fee if he got his sugar there in good condition, 
and I remember very well that ""ith our first shipments the loss 
was such that the next year we feed the captain to get our 
sugar there in good condition. vVe lost all the way from five to 
ten per cent. of the st1gar. I remember that it was stated 
that two capta;ns started out from Honolulu and that both of 
them were to have a .fee if they got their sugar to New York 
in good .condition. One of them said that every time he got a 
clear day he was going to open his hatches. The other said, 
"N 0, I am gOillg to keep them closed." The one that opened 
his hatches on what he called a clear day, when there was no 
moisture in the air, got his sugar in a horrible condition, it 
sweated horribly. The oth('r one, who did 110t open his 
hatches at all going through to New York, fOt1nd that his 
sugar polarized nearly as good as originally. It makes a differ-
ence where you ship the sugar. 
Mr. Renton-I was some'Nhat struck with the statement 
here on page 14 of this report that "all factories use filter 
presses, bt1t very few get good results." At Ewa Plantation, the 
sugoar boiler, 11'f r. T. O'Dowda, ahout a year ago hit upon a 
very good method of washing the sugar in the presses by hot 
water under pressure. I have in my pocket the rules for 
working- the presses, and I think it might be a benefit to 
hand these' rules to the secretary to be printed with the re-
port. 
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FILTER PRESS RULES. 
By Thos. O'Dowda. 
(I) Keep groows clean in press frames. (It is not necessary 
to have screens or plates on filtering frames.) 
(2) Keep all parts of the press clean. 
(3) Keep a t~nk for water, so that in pumping water for 
lixiviation or washing cake, a strong even pressure may be kept 
on the press. Use a Marsh pump with hot water from the evapora-
tors. Pressure on presses 50 pounds in washing cake. Be sure 
and keep good pressure on. 
(4) Water from washing press cake to be run into a tank 
and pumped from thence into filter press supply tank, to dilute 
the skimmings and settlings. 
(5) When washing out the cake (or lixiviation) open inlet 
from pump, leaving all press faucets open and running free for 
about five minutes. This cleans all channels, and everything runs 
free; then gradually close faucets until everyone is almost closed, 
but not quite. This is to be kept up for say 25 minutes. 
(6) \Vater to go in the same inlet as the filter press skim-
mings. 
(7) Steam is let in the same inlet as the skimmings. 
(8) After washing or lixiviatiIlg with water, open all faucets 
wide; then turn on steam at I IO pounds pressure for say 10 or 
IS minutes. If pressure is lo\ver, then keep steam on longer. 
(9) Drainage from steam washing to run into same tank as 
drainage from washing by ,vater. . 
(IO)' I-lave two outlets in all troughs-one for filter press 
juice to evaporators, the other for sweet water to tank, with which 
to dilute scums. 
(II) Cloth used in filter presses is of No.6 and No. 10 grade. 
No.6 for small presses and No. IO for large Kroog presses. 
( 12) G se lVIonte-J us for forcing skimmings to presses. It is 
surer. Pressure, 25 pounds. 
(13) In taking samples of press cake for analysis, empty en-
tire, mix it up with a shovel, then take a sample of the mixture 
and analyse: for sugar at once. 
(q.) There are four kinds of presses at Ewa: 8 small Kroog 
presses, 3 large Kroog presses, 8 small Honolulu Iron Works 
presses, 9 small Honol11!tl Iron \Vorks presses, new pattern~ 
G. F. R. Of these the large Kroog' presses give the least satis-
faction. They cannot he kept tight enough under water pres-
sure in washing:, to thoro11ghly remove the sugar. 
The small Kroog press and the ~mall Honolulu Iron Works 
press arc about even in their work. 
The latest Honolulu Iron \Vorks press, made under instruc-
tions from G. F. R. for E. P. Co., \\'orks the best. In this, how-
ever, the skimmings and lixiviation water are run in at same 
inlet. The steam g·oes in both inlets as malIc. In this press day 
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after day press cake has been analysed and no sugar whatever 
shown .. 
(IS) For filling presses with skimmings, no special treatment 
is used. Send in first at low pressure then increase to 25 pounds. 
When press is full begin lixiviation as above. 
(16) Vse t\VO thicknesses of filter press cloth on filter frames. 
(17) Use between four and five pounds lime per ton of sugar 
in the skimmings. Lime juice slightly (very) alkaline. 
Keep presses clean and pump water tinder pressure. 
Mr. Hartmann-l have heard about this way of working 
and would say that Mr. Messchaert at Waipahu has made a 
comparison between re-melting the cake and washing it in the 
presses. He came to the conclusion that the latter method, 
that is, the one they use at Ewa or some similar one, 
is preferable. The purity of the lixiviation water is higher 
if the cake is washed in the .presses than if it is re-melted. I 
believe Mr. Messchaert's results are embodied in a paper to 
be read before the Hawaiian Sugar Chemists' Association. 
The Chairman-:'\lr. VV illiams has reduced down our mud 
press cakes to about one and a half per cent. Our conclusion 
has been that it is entirely unnecessary to re-melt it. 
CJ(eport of Committee on Labor Saving 
Cf}evlces. 
To the President and Members of the Hawaiian Sugar Planters' 
Association, Honolulu, H. T. 
Gentlemen :-My reappointment to the Committee on Labor 
Saving Devices so late in the season finds me with little new data, 
as the correspondence being carried on at the close of last period 
with the patentees and persons interested in cane harvesting ma-
chinery and manufacturing concerns of similar machinery, was 
discontinued, and such new data which I here present has been 
gathered from trade journals and advertisements. The all im-
portant subject for this Committee's consideration is that of cane 
harvestin~ machinery, which, at the present time assumes greater 
importance than ever, because of the increasing scarcity of field 
labor for such work.' . 
I am, therefore, omitting all reference to other labor saving 
devices which may be valuable in a small way, but do not affect 
the most vital question before us,-"The Labor Situation." In 
connection with this I venture to say that the scarcity of this class 
-Nov., 1905.] 'l'I-n~ PLAN'rERS' lVION'rHLY. G29 
of labor will, during the coming crop, directly and indirectly, cost 
many of the plantations of these islands several thousands of 
dollars. 
CANE LOADERS. 
If the Executive of this Association would agree to appropriate 
a few thousand dollars to be used first towards perfecting and 
putting in operation a machine for the loading of cane of a design 
for the picking up and continuously elevating the cane; a device 
that would do away with the entire hand labor; one that would 
OLD-FASHIONED HORSE POWER. 
pick 1:he cane from the ground and elevate it into the wagons, 
similar to the old style header machines which deliver ears or 
heads of grain into header wagons from whence it is hauled to a 
thrashing machine, so that the operation would be practically the 
same, wagons driving alongside to receive the cane and from 
there taking it to the main lines of railroad or main lines of flume, 
where stationary cranes could be arranged at different stations, 
or where large portable steam crane hoists on cars or on wagons 
might be placed for the purpose of transferring the loads to the 
cars or to flume platforms; even if at first a device of this nature 
had some minor defects such as failure to do perfect, clean work, 
leaving some scattered canes and the picking up of some trash, 
then something would be accomplished. By this I do not mean 
to take up every patentee's petty device, but I would like to see 
responsible manufacturing firms encouraged to make experiments 
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whereby their apparatus might be adapted to our needs. A ma-
chine of this nature would displace hundreds of hand unskilled 
labor on each plantation, thereby replenishing the supply for 
other work. It would increase the semi-skilled labor and nt11TIber 
of mules in service without increasing the cost. Machines which 
do not automatically pick up the cane as labor saving devices are 
of small benefit to the present labor problem, for the fact remains 
that hand labor is necessary with the device. 
Cranes similar to what is now being used throughout the 
Islands and erroneously classed as "cane loaders," when in point 
of fact they are only mechanical devices for transferring the cane, 
which, in all cases has been gathered, assembled and bundled or 
loaded by hand into vehicle::; at some kind, only pertorm one-half 
of the work.-
STEAM BOOM CRANES. 
The "cane grabs" extensively used in Louisiana for the grap-
pling of cane when transferring from scows to cars, and cars to 
the mill carriers by the old-fashioned horsepower stationary der-
rick and the modern figure 4 steam derrick, because of the massive 
structure of both derrick and grapple gear, are proven long since 
an economical success. Along these lines many of the planters 
of Louisiana have devised boom derricks rigged on wagons, light 
and portable, with the same grapple gear on a smaller scale, for 
grappling the came bundled or gathered by hand on the ground, 
transferring same to wagons. 
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GOETZ CANE CART LOADER. 
A recent speed test of several machines of this type, in Louis-
iana, showed that the Goetz Cane Cart Loader was lighter and 
more portable, and had some advantages. 
The Louisiana planters are, however, still awake to the neces-
sity of a labor saving device that will cover the entire field, and 
eliminate t1'._ lahor necessary to gather, bundle and pick up the 
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MARTINEZ CANE LOADER. 
cane; in fact, they are figuring on a combined device for both 
cutting and loading of cane. One of their planters writing in the 
issue of October 7th of the Louisiana Planter and Sugar Manu-
facturer, in calling attention to their. scarcity of labor for the har-' 
vesting of the coming crop, estimates an expenditure will be made 
of over $50,000.00 for recruiting labor, and then the labor de-
mand will not be satisfied, and losses will be made by planters in 
not getting in their crops in time. 
He strongly urges upon their association, that at least one-half 
of such a sum be used in devising a harvesting machine that will 
be such a labor saving device as will do away with hand labor. 
The "Martinez" Cane Loader which picks its cane up from 
where it had been laid at right angles to the furrow by the cutters 
and elevates it to a table from where it is swept by a revolving 
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NA'fIONAL DRILL & MANUFACTURING CO.'S GRADER AND 
ELEVATOR. 
arm and slid into a cane cart or wagon driving alongside, is daily 
gaining in favor as the only practical cane loading machine in 
the field. Mr.]' D. Martinez is the Manager of the Alhambra 
Plantation and has lately made some improvements in his device 
by operating some of the mechanism with a gasoline engine, per-
mitting a li~hter running gear and doing away with some of the 
animal power. He advertises as follows: 
"One man operates it. Four mules pull it. Capacity limited 
only by the rapidity with which the carts can come to get loads. 
Strong, durable, self-regulating. No wires or ropes to break and 
get tangled. 'vVeighs no more than a loaded cane wagon. 
Operates in any kind of weather, and picks up any kind of cane." 
The National Drill & Manufacturing Company are one of the 
several concerns in the eastern states who are manufacturing suc-
cessfully elevating machines which handle gravel, boulders and 
dirt, and load it into their bottom-opening dump wagons, known 
as the National Dump \Vagons. 
In line with my opening remarks I feel that if the Executive of 
the Planters' Association would lend proper encouragement or in-
ducements by offering to pay a part or all of the expenses incurred 
in remodeling) a machine of the above type, that valuable results 
would be obtained quickly, as the builclers of such machinery have 
already solvecl and perfected nearly all of the problems that will 
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be met with in our work. They specify that one of the ad-
vantages and essential features in the construction of their eleva-
tor grader is the provision which is made for th~ tightening of 
the elevator belt particularly in case of working in wet, slippery 
soil when loading wagons. 
NATIONAL DUMP WAGON. 
(The above cut gives view of wagon showing doors sliding up 
the outside of box, the dumping operation being performed by 
driver from the seat.) 
The Honolulu Plantation Company have ordered one of the 
National Drill & Manufacturing Co.'s bottom-opening goose-neck 
wagons having a total height of 57 inches over all, which will be 
tried in the carting] of cane to its transferring goose-neck crane, 
instead of sleds as now used; experience having taught that an 
arrangement for a cart or sled to dump its load immediately upon 
arriving at transfer station that a saving of time could be affected. 
We believe it will be possible to dump a load of cane with our 
spring bottom-opening sling in place, which handles I50o-pound 
bundles; thus the bundled cane can be left within reach of the 
derrick without detaining the wagons, otherwise any ordinary 
dump cart would answer, as the cane could be dumped in a loose 
pile where it could again be picked up with the large grapple 
forks heretofore mentioned as in use in Louisiana in handling of 
cane by a steam derrick. 
Steam plows were used by this company in some of the side 
hill fields for the conveying of cane to a transfer station where our 
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DERRICK WITH SLING LOAD OF CANE.-H. P. CO. 
goose-neck crane was located (cut on following page shows a 
string of loaded sleds attached to the traveling cable, conveying 
cane to a transfer station, length of haul over 1200 feet). 
The sleds as they were loaded were attached to the traveling 
cable by self-tightening cable clutches somewhat similar to the 
cable dutch used on cable cars. From 20 to 25 cars of cane per 
day (ranging from 70 to 90 tons of cane) were loaded by this 
method, with one overseer, five men loading and three men on 
derrick and cars, which is worked by mule power. Should we 
have had steam power on the derrick, we figure that more than 
double the work could have been done. The great delay was 
in the vicinity of the derrick. Gasoline engine for power when 
attached to the crane will allow the same crew to gather and load 
more than 160 tons of cane per day .. Under such circumstances 
the cost would not be in excess of what we are now paying for 
loading by hand labor, taking into consideration the small quan-
tity of portable track work necessary under this method. In 
enumerating the number of laborers we have not included the 
steam plow crew. Steam plows would not be necessary for this 
method of transporting cane, yet, however, the coiling devices for 
winding up the rope playing between the two engines is most 
necessary. 
A few of the Wilson-Webster Wire Cable Derricks for the 
loading of cane similar to those which have been in use at the 
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STEAlu PLOW HAULING CANE SLEDS.-H. P. CO. 
Ewa and Waialua Plantations for the past two seasons, have been 
sold to the Hawaiian Commercial Company, to be used in the 
harvesting of their coming crop. 
CANE CUTTERS. 
Under the above title the Gaussiran Patent Cane Cutter is the 
only machine which is being marketed for this work. A device 
patented by Mr. Ginaca, a consulting mechanical engineer of 
Honolulu, is being developed. His preliminary machine for ex-
perimental purposes was tried in one of the fields of the Hono-
lulu Plantation for the purpose of proving his theories. He is 
now building a second machine which will be an actual working 
model. We understand the Ginaca machine does not aim to top 
the cane. 
Owing to my departure from the country for a few weeks I 
have written the other members of the committee if they had 
anything to offer on this subject, they should acldress you di-
rectlv; Respectfully submitted, 
JAMES A. LOW, 
Chairman Committee on Labor Saving Devices. 
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CANE LOADING AT WAIAKEA. 
The Cane Loaders at Waiakea have done good work for the 
last three seasons. All of our cars are filled by the loaders, the 
cane being hrought to the side of the railroad either by sleds 
or low trolley carts. vVe haul the cane between 500 and 600 
feet, as the case may be by mule power, and having no port-
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able track, (speaking as the term is used on plantations where 
that system is carried on) we shift our track, but always see 
that the road is good for locomotives. 
Our cane is picked up loose and placed on sleds or trucks 
with a sling under the cane, and after that it goes to the side 
of the railroad and the thing for the loader to do is to take the 
cane and put it into the railroad cars. This is done by our 
loaders which are on a side track parallel with the main line 
about 7 feet from each other. 
C apacity.-To give the capacity of one machine, (to pick this 
c~ne off the trucks and drop it into the cars) is to state that I have 
known one to load 300 tons of cane into cars in 9 hours with 
3 men all told, working slings and emptying same, (one man 
easily works the machine). 
The regular amount loaded is 200 tons. 
Fllcl.-It will use 5 gallons of distilate per day, costing us 17 
cents per gallon. 
No trouble is experienced for ·water for cooling of the cylin-
der as the same water is used over and over all day and does 
not reqtlire renewing for weeks, especially in the Hila district 
where it rains considerably, the water being caught from the 
-roof of the house over the loader. 
Shifting.-To shift the machine is an easy matter-no difficulty 
whatever, since it weighs but 2400 lbs. Thus any Portuguese after 
a little experience can do it, and not requiring a special man 
tIor the purpose. 
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Labor Saving.-We claim a saving of 60 men a day on Waia-
kea, on 420 tons of 'cane handled, since we got these machines. 
We use the loader to fill cars with wood or anything else 
as well as cane. 
This machine is just like a locomotive crane running by 
gas. The best feature of the machine is tilting the car a foot 
higher at one end, thereby 'the crane is made to work twice 
as fast as if it were on a level. 
Ealanec.-To balance a load of 1200 to 1500 1bs. of cane have 
the engine and the water tank adjusted so that when the weight of 
cane is hanging on the crane, the cane is the heavy end, and 
being the heaviest will naturalIy 'work down hill easier on the 
car. vVhen the cane is dropped the tank end is the heaviest, 
and of cour"e, it \vishes to get to the low end in a hurry. So 
on it goes, first thr cane is the heaviest, and then the tank, 
time about, thus making it self acting. 
Slings.-vVith the loaders, the slings are as important, so that as 
soon as the load ~f cane is over the car, and in position, the 
little cord hanging down is pulIed and the sling opens in the 
bottom, one-half going; each way, hanging on to the lifting 
rope. 
IllIpro'(}cllIcllfs.-After three years we have not been able to 
improve on the machine. 
Engillc.-'\Ve l1se the Union Gas. Engine, and find it alI we need 
to do the work, and gi ves no trouble. 
For picking IIp cane and filling cars, I have not met its 
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equal. As for hauling cane to the track, we claim nothing in 
that line, but for a loader I say this machine will do the work. 
Our loader is for that purpose. only, and have not tried to 
make it do the hauling of cane, our mules doing that at pres-
ent. 
We are now making a machine. half the weight of our pres-
ent loader, to be placed on truck-or cart to pick up cane in the 
field and place it on truck, to be taken to the larger loader 
along side the railroad. 
This light machine will not have a water tank for cooling 
the gas. engine which will make it a very light one to cart in 
the field, we believe four of such will do our work and make a 
saving of 3 cents per ton of cane. 
There is nothing like trying, what are the most of you doing 
on the Islands?' standing back, waiting developments and 
laughing at failures? 
Let us keep at it, gentlemen, and we will get there, but all 
get to it. One machine may suit one, and not suit the other. 
Ma.ke up your minds to try something, then work on it till 
you succeed, for you will never gain success until you do try. 
c. C. KENNEDY. 
The Chairman-Our plantations have been considerably 
alarmed over the fact that so many of the strong J apanese-
who principally do our cane loading-have left here to go to 
the Coast. They are called away for pick and shovel work in 
the mines, tunnels, and railroads, and we have turned our 
attention considerably to the subject of cane loaders. 
I purchased for our plantation several years ago a cane loader 
invented by a young man by the name of Ricker. The cane 
loader he got up was really practicable; but for lifting around, it 
was 1:00 heavy. It weighed about ten tons, having oil for its 
power, and was too heavy for our portable tracks. It was also 
a little clumsy to handle and we gave it up. 
We have lately purchased three of the vVilson-\Vebster cane 
loading machines for the Puunene plantation and two of -the 
Kennedy machines. The Kennedy machine is almost exactly like 
the Ricker machine, except that it is light, weighing something 
uncler 1800 pounels, as against ten tons for the Ricker machine. 
We will try both. Pl"Obably one will be tried at the Haiku Sugar 
Company and the other possibly at Puunene. 1vIr. Taylor, 
our engincer at the mill, thought that hc could work this grah-
bing principle to advantag'c and wc gavc him a chancc ancl he 
made a g-rabhin~~· machine; 1111t the t1"lluhle was that it would 
grab up too ml1ch tr;l"h and would Icave too much on the 
ground, and we abandoncd the idea. T do not see how it 
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would be used to better advantage in Louisiana than it could 
at the Haiku Sugar Company. I think l\'fr. Renton and Mr. 
Goodale, if they were here, could tell us something about cane 
loading machines, anel I think it would be of benefit to hear 
from them. 
Mr. Renton-We used the Wilson-\Vebster machine on the 
Ewa plantation for a considerable period during 1904. It 
was found at that time, after I presume two months' work, 
that there was sufficient in them to warrant the purchase 
by the Ewa Plantation Company of three machines for the fol-
lowing year. These machines were not delivered to us as prom-
ised at the beginning of the crop, but were delivered at different 
times during the season, and we found that they were built much 
too light. vVe were green, of course, at handling them and the 
cost of loading during the first month or two was very high, in 
fact each machine had to be taken to the machine shop at the 
plantation and practically rebuilt. Nevertheless, their work has 
been such that I came within an ace of recommending an entire 
equipment for the plantation because of the reasons stated by Mr. 
Baldwin. I halted only for the reason that I wish to try one or 
two of the other loaders before taking on myself the responsi-
bility of recommending On behalf of the plantation an order of 
that size. The last two months at Ewa, the Wilson-Webster 
machines did remarkably good work. When we hired the man 
to do the bundling by contract, it was fully as cheap as the work 
performed by the ] apanese contract laborers by hand. The 
machine I think could be improved in several ways. It should be 
a little longer, fully thirty per cent. heavier, and a machine with 
a corresponding increase in strength. Instead of fifteen horse-
power as ~hey have now, I would recommend a twenty horse-
power. Owing, however. to the representations made at the 
last meeting by those who favored the Kennedy machine, I 
halted before purchasing more of the \Vilson-Webster loaders, as 
I understood that the Kennedy machine was capabl~ of loading 
300 tons of cane per day. This the Wilson-\Vebster machine can 
not do. It is a very large quantity, however, to be handled by 
one! machine; I do not see quite how it is accomplished. I no-
ticed, however, in the report of Mr. Kennedy on "Cane Loading 
at Waiakea," that the regular amount loaded is 200 tons, which is 
very good 'work indeed. I tried to get the men to load by contract, 
that is, pile it in bundles. The re~t of the work is performed by day 
labor. Under these conditions, the loading machines-\Vilson-
Webster-did remarkably good work at Ewa during the last two 
months of the crop. I did not feci like giving the whole thing 
out to contract, because it requires skilled labor or semi-skilled 
labor to handle the machines, and we considered the111 too valu-
able property to place in the hands of contractors who may leave 
the place. They arc irresponsible. . 
Mr. Kellllecly-vVe have a machine llOW that is being built in 
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San Francisco which we figure will be carted through the fields 
with two animals and that we will pick the cane up and load these 
trucks that are about two feet higher than the sleds and do away 
with quite a jot of the hand labor. In Louisiana they claim that 
they can lift the cane for four cents a ton. tI has been costing us 
about eight cents to lift it and put it all these sleds and carts. Now, 
jf the Louisiana people can do it for four cents, I am satisfied that 
we can do it for four cents. I sent to Louisiana and I got one of 
those machines to experiment with. But I found that it was such 
an old thing and so much of a back-woods business, that I would 
not touch it. It is now in my yard as a monument. I may g]e\t 
some points from it, but I would never think of using it. 
Mr. Thurstoll-I have never Eeen the Wilson-Webster ma-
chine at work, but I have seen Mr. Kennedy's machine work, and 
at the adjoining plantation, 01aa, we have been so much impressed 
with it that we have ordered three machines for this coming crop 
and they are now about to be delivered. I think one of the chief 
points ·with Mr. Kennedy's machine is a point which was de-
veloped accidentally after it was in operation, of setting it on an 
Angle instead of having to turn it around by power. It swings 
around of its own weight. That is spoken of by Mr. KE nnedy 
in the description of his machine, but it seems to me that that 
point ought to be emphasized, because it is one of the c!licf points 
of the machine. vVhen the load is on one end, that becomes 
heavier anel naturally Llls down towards the car; as ::oon as the 
sling has beer:. dropped, the power engine, which is on the other 
end of the machine, then becomes the heavier end, apr! th~ der-
rick goes bad; to its original position. So thac it works auto-
matically withbut any power. and there is no time taken up; it is a 
sort of an oscillating motion. I think that is responsible for the 
large amount of cane which is handled in a day or 111 a gi\-(~11 
time, which appears to have been a surprise to Mr. Renton. 
Mr. Renton-The advantage mentioned by Mr. Thurston is not 
dlone confined to the Kennedy machine. The Wilson-Webster 
machine is run in the same way exactly, the only difference be-
tween the two machines that I can see being that Mr. Kennedy bas 
one crane alongside the track and the Wllson-Webster machines 
have two cranes, and furthermore, in addition to this, it pulls in 
the cane fro mthe fields and does not have to depend upon mules. 
Fighting Insect Pests with Insects. 
By Alexander Craw. 
On November 22. 1905, the following' paper was read before 
the Hawaiian SUg'ar Planters' Association by :Mr. Alexander 
Craw, Superintendent of Entomology for the Territory of Ha-
waii: 
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Mr. Ch,:irman: At the request of Mr. Swanzy I herewith 
present a short paper that may be of interest to the members 
of the Hawaiian Sugar Planters' Association and others en-
gaged in the agricultural and horticultural industry of this 
Territory. 
I am given to understand that a few years ago Hawaii was 
free from plant pests and blight. Roses, pinks and other 
choice flowers, could be gathered in abundance, free from 
blemish, although our flower stores, markets and venders even 
now have always a liberal supply and are famed for their 
wealth of flowers done up into bouquets, leis and other floral 
devices to decorate our departing or returning friends. This 
is a beautiful custom and peculiar to Hawaii. It is no un-
usual sight to see the native men and women going to work 
or business with their favorite flowers encircling their hats, or 
necks. Vv'e naturally feel grieved for any injury done to the 
beautiful in nature. but when the financial interests of a com-
munity are affected by such imported insect pests and blights, 
efforts are immediately devised to exterminate them or COI1-
trol their destructiven·ess. This has usually been a recourse 
to insecticjdal solutions in the form of sprays, or poisons 
applied to the infested plants, or by covering the trees or 
plants with an air tight tent or canvas and applying the nec-
essary amount of hydrocyanic acid gas. In the case of nur-
sery stock or imported trees and plants they are fumigated 
with the dbov~ gas, or the fumes of carbon bisulphicle in 
specially prepared fumiQ,"ating chambers. or boxes; such treat-
ment is usually efficacious except in the case of mining or 
boring insects and all such infested stock is condemned and 
destroyed by burning. 
The above are the ust1al artificial methods of insect COII-
trol, but n"ature has a cheaper and much more effective method 
that in recent years has become recognized as the most rational 
and feasible way of fighting our insect enemies, and that is to 
send experts to the native habitat of the pest and there study 
up the parasitic checks to such pests. These again unforttl-· 
nately have what are known as secondary parasites that prey 
to a cer:ain exten upon the primary species, and tlH'se the 
experienced collector guards ag-ainst by breeding them out be-
fore sending, 01' cautions the entomologist at home to see that 
none issue and scape from the breeding jars or cages. In 
some cases at least fifty per cent. of the beneficial insects are 
thus destroyed, so when we obtain the parasites without this 
check we are more successful with them than they are in their 
native country. 
Dozens of species t'f formrrly destructive insects can be 
enumerated that have been brought t111der subjection by 
parasites or predacious insects, and once introduced are no 
further expense to the orchan!Jst or _planter. The introduction 
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of insects that attack other insects can never become a pest 
to vegetatioll any more than a tiger can become a ruminant, 
,so must have the insects upon which they prey to exist, In 
this method of warfare against insect pests we do not look for 
extermination, but rather to keep in check their destructive 
numbers. 
The introduction of Vedalia cardinalis into California from 
Australia and later into Hawaii, South Africa, Portugal and 
Florida from California to prey upon the "white" or cottony 
cushion scale. was considered by several of the foremost en-
tomologists as "an extraordinary case and would probably 
never be again repeated." The fact of the matter was that 
the Vedalia only confirmed and strengthened the faith of the 
advocates of nature's methods, who observed former beneficial 
results from parasites and predacious insects. Mr. Ellwood 
Cooper, State Commissioner of Horticulture of California, was 
one of the strongest advocates of fighting pests with natural 
enemies, and has urged upon the legislature of that State to 
make appropriations for conducting the search for more. In 
this he has been ably supported by the fruit growers, who 
recognize the value of the work to the State's principle in-
-dustry. Compare California and Hawaii's policy with that of 
Massachusetts. The latter has spcnt millions of dollars in a 
futile effort to stamp out the "Gipsy" moth that was unfor-
tunately introduced from Europe. It spread destroying not 
only fruit trees, but ornamental plants, shade trees and even 
forests. Notwithstanding the expenditure of vast sums of 
money the authorities were unable to even check its' spread. 
An effort is at last to be made to introduce and. spread its 
natural enemies. and if intelligently conducted cannot fail to 
be a success. It is hardly necessary to enumerate the various 
beneficial insects that have been introduced and the 'wonderful 
work accomplished by them. The' Cryptoloemus introduced by 
Prof. Koebele saved the coffee and other plants from destruction 
as effectively as t i1e Vedalia saved the citrus industry, and the 
. R/~i::;abius ventralis practically stamped out the "black scale" 
(S aissetia aleae) 011 t.he Islands and the S cutellista cyanea is rap-
idly doing the same in the olive, lemon and orange groves of 
California. The "Codlin moth" that was introduced into the 
United St2tes from Ellrope and now causes an annual loss of 
millions of dollars to the apple and pear growers of the 
country, may be checked by a parasite recently introduced into 
California from Sot,1thern Europe by George Compere, benefi-
cial insect collector for California. This parasite is reported 
to be breeding freely, not only in confinement, but also in 
the orchards of that State. Mr. Compere is at present travel-
ing in China to secure the parasites of the "purple scale" that 
is known to keep that pest in check there. If he succceds we 
will undoutbec1ly secure colonies from l\Tr. Cooper. 
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I will now briefly mention one or two matters that will 
more especially interest our own people. The sugar planters 
too, well know the destructiveness of the "leaf-hopper" that 
was said to have been introduced from Queensland only a few 
years ago. Matters became so serious that the Hawaiian 
Sugar Plantf'rs' Association and the Hawaiian Territorial 
Board of Agriculture and Forestry determined to send two ex-
perts to search for its parasite. Professors Koebele and f'erk!ns 
were selected and commissioned to carry out this important work 
They sailed from Honolulu on iVIay II, 1904. In August and 
September we began to receive consignments of lady-birds 
that they found feeding upon aphis and scale insects which 
were liberated on cane aphis, and others bred in confinement. 
During this time Messrs. Koebele and Perkins were conduct-
ing close observations and hreeding out internal parasites of 
the "cane leaf hopper" to ascertain if there was any danger 
from secondary parasites and then began to collect and ship 
material to Honolulu. The preliminary shipments were not in 
good condition and no parasites bred from them. However, 
on October 3rd, the S. S. "Ventura" arrived with several pack-
ages of material, and through the courtesy of Collector of Cus-
toms E. R. Stackable, I was granted permission to take pos-
session of the packages, and a few days later the first of the 
parasites of leaf-hopper eggs began to issue, and on the 8th of 
that month i\Ir. F. W. Terry of the entomological staff of the 
Planters' Association and the writer took the tiny insects to 
the Oahu P~ .. lIlration. where the manager had a special locomo-
tive and car meet us at the depot and we were taken to por-
tions of that extensive plantation, over their private lines, 
where we iiberated that and later several subsequent lots. On 
December 28th :LVIr. Terry and I visited Oahu Plantation 
where we secured leaves infested with hopper eggs from 
which we bred the parasites. The following day l\'T r. Terry 
made a more extensive examination and found that the para-
sites had spread naturally a distance of over sixty yards in 
each direction from the original colonies. I suggested the 
immediate (li~tribution of the parasitized material, but it was 
considered bv ;\1r. W. Yl. Giffard advisable to defer this work 
t1l1til the arrIval of Prof. Perkins, who was expected early in 
January, and as the hopper eggs were in abundance, there was 
no possible danger from a short delay. nT r. Perkins arrived 
on thl.: S. S. ·'~\'fiowera." January I 2th at 7 :30 p. m., having a 
further supply of beneficial insects and new internal parasites 
[or the eggs of the leaf-hopper which he had cared for on the 
voyage. On r\pril sth Mr. Koebele arrived and brought sev-
eral varieties of new sugar cane upon which we found some 
mealy bug·s ullcier the leaves and a number of "bud worms," 
one Bupristic1 beetie, also a few cane borers. I fumigated 
the cane. {vIr. Koebele only received the cane shortly before 
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the steamer sailed, so that he had no time to inspect it. On 
July 24th the S. S. "Manuka" arrived from Australia via Fij i, 
and Mr. lVlcClanahan of Honolulu was a passenger thereon. 
In his baggage was found a piece of sugar cane on which I 
found a "bud-worm" that was half an inch long. It had eaten 
the heart out of a bud. The cane I placed in the fire on board. 
Mr. McClanahan said that he only brought the cane because 
of its extra size. 
On April 20th Professors Koebele, Perkins and I visited 
Oahu Plantation where we found evidence of the good work 
of the egg parasites, they having spread from the valley to 
the table- lands. As you are all aware, the Hawaiian SUg<lr 
Planters' Association Experiment Station entomologists have 
been sending strong colonies of these and other parasites all 
over the Territory. Mr. Perkins recently informed me that 
over fifty per cent. of the leaf-hopper eggs have been destroyed 
by the introduced parasites. 
vVhen you take into consideration the fact that all this has 
been accomplished within a year from the time that the first 
small colonies were 'liberated, we can reasonably look for 
more wonderful \vor}.;: before the close of another year. After 
that it is my opinion that the sugfLr-cane leaf-hopper (Pcr-
lcillsiclla sacclzaricida Kirkaldy) will be so scarce that no damage 
will result from its presence in the cane fields of Hawaii and 
only enough leaf-hoppers left to keep the parasites with us. 
In Cali fornia there wet:.e srveral insects attacking the orange 
industry \\'hich \\'ere checked by the parasites referred to in my 
paper, which parasites were so small it \Vas hardly possible to see 
them with the naked eye. 
In regard tu the G)'psy l\foth, a package of plants, affected 
by that insect. came through here a short time ago on the 
"~Jong-olia." The pack<l:g-e was quite open, which was a risky 
business. so we nailed it up. 
The Chairman-"ie fully appreciate the work that has been 
done with these parasites and T think they are installed on the 
I sland of IVIaui. I can not say about the other I slands, but I under-
stand that they are thoroughly installed on the other Islands, 
as well. 
Mr. Renton-I would like to ask Mr. Craw whether I under-
stood him to say that Prof. Perkins had stated that fifty per 
cent. of the leaf hopper eggs had been destroyed. 
11'Ir. Craw-Yes, sir, he did make that statement. 
1vIr. Renton-In what locaiity is that-at the Experiment Sta-
tion, or all over the Islands? 
:Mr. Craw-At the Experiment Station, and I understood also 
at Oahu plantatio:1. 
The Chairman-Could they tell what insect had destroyed the 
egg? 
Mr. Craw-I understood from Prof. Perkins that the leaf-
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hopper eggs had been destroyed by the beneficial egg-parasites 
recently imported. He said tJiat it was his opinion that the most 
beneficial egg-parasite in destroying leaf-hopper eggs, was one 
of those last introduced. 
There was no difficulty at all in finding the parasitized eggs: 
.at Oahu plantation on the 28th of December. They were quite 
plentiful, and seemed also to be spread away up on the tab~e 
lands. 
Report of Committee on Forestry. 
To the Hawaiian Sugar Planters' Association. 
Gentlemen :-The time has come around to again take stock 
in trade, as to the status and progress, or otherwise, of forestry 
in Hawaii. 
Naturally the chief development of the year has taken place 
through the Bureau of Agriculture and Forestry, although 
it is to be noted with satisfaction that more than one-half of 
its members and representatives throughout the T~rritory are 
members of this Association. A growing disposition is also 
being manifested both on plantations and ranches, to both 
establish reserves and plant trees, not only along roads and 
ditches, but in groves. 
FOREST RESERVES. 
Act 44 of the Laws of 1903, which was passed largely 
through tIle efforts of members of this Association, created 
the Bureau of Agriculture and Forestry. Chief among its 
objects arl~ the setting aside of suitable areas and locations, 
both of government and private lands, as forest reserves. 
During the year last past, throu,;h the procedure provided 
bv the law above referred to, five forest reserves have been 
set apart: one on Kauai, one on Oahu, one on :Maui and two 
on Hawaii. 
The reserve on Kauai is in the District of Hanalei, and con-
tains a total area of .37,500 acres. Of thi'3 area 10,990 acres are 
government land, and have been formally set apart in manner 
prescribed by law as a forest reserve. The Board is nego-
tiating with the owners of the remainder, for its conditional 
surrender to the government. 
The reserve on Oahu is in the District of Koolauloa and 
contains 9.13 acres all of which is government land, and has 
formally been set apart. 
The rderve on l'vfaui is in the District of Koolatt and I-lama-
kttaloa, on the north slope of H aleakala, covering approxi-
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mately 42,969 acres, of which 15,083 acres of government land 
have been formally set apart. Of the remainder approxi-
mately 18,000 acres ar~ gov(;rnment land under lease for more 
than two years, which fact, under the provisions of the exist-
ing law, prevents the formal setting apart thereof for the 
present. This latter area is for a11 practical purposes re-
served, however, for the leases under which it is held restrict 
the use therc"Of to purposes not injurious to the forest. 
The reserves on Hawaii are first in the Hamakua District, 
consisting of 18,940 acres of which 17,000 are government 
lands, formally reserved. This reservation is the mountain 
section on the north side of the K01lala n1C>L1I1tains, lying be-
tween the vVaipio valley and the Kohala district. 
The seccmd Hawaii reserve is the belt of forest lying along 
the northeast side of i.VT auna Kea, extending fr0111 the I-Iama-
kua boundary to the lava flow back of Hilo. The makai bound-
ary is at an elevation of 1750 feet at the Hila end, extending 
along a gradually rising line to an elevation of 2000 feet at the 
Hamakua boundary. The mauka boundary is approximately 
along the upper line of the woods. 
The total area of this reserve is I w.ooo acres of which 
12,771 acres of government land not t111~ler lease have been 
formally reserved. The other government lands within the 
reserve being nnd('r lease for more than two years are not 
available for pres('nt reservation. The great bulk of this 
reserve, howf::ver, consists of private land, and the public spirit 
and private in terest of these owners must be relied upon to 
make the reserve effectual. 
, 
METHOD OF DEFINING RESERVES. 
It will be noted that in each of the reserves mentioned, with 
one exception, only a part of the land within the reservation is 
government land, or if g-overnment land, only a part thereof is 
available for present {orr:1al reservation under the law. 
The question has been raised as to why so-called reserves 
are made to cover Jand which is not available or obtainable 
for present reservation. 
The reply is that very early in the work of setting apart 
reserves, the owners ot private lands involved did not want to 
agree to set apart lands for forest purposes or to express an 
opinion as to what should be set apart until they knew exactly 
what was proposed on broad lines as a forest reserve; they 
desired also to ha'le some say as to where the completed 
reservation lines should be placed. 
The policy adopted by the Board of Forestry has therefore 
been to make a thorOl!gh examination of the locality in which 
a reserve is proposed, and stlg-gest a comprehensive plan of 
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what should be set apart as a forest reserve, irrespective of 
ownership or present availability ior reservation. 
This comprehensive plan is then submitted for considera-
tion by both the public and the owners of private lands. 
These broad lines have been arrived at in each case after the 
fullest cOllsultation with the government land commissioner, 
the local land owners and the local interests generally. So far 
no objection or opposition has been made to the reservation 
lines finally proposed by the Board, and the Governor has in 
every case adopted the lines recommended by the Board. 
PRIVATE CO-OPERATION. 
In connection with all tbe reserves so far made there has 
been the heartiest co-operation and manifestation of desire to 
co-operate with the Board of Forestry on the part of the own·· 
ers of lands lying within the several reserves. 
No private land owner has actually surrendered any land 
to the government as a part of a forest reserve, however, 
although in many cases they have voluntarily fenced out cat-
tle from their lands and created practical forest reserves with-
out such surrender. 
The inducements held out to land owners to' surrender 
lands to the government for forest reserves are first, exemp-
tion of such surrendered lands from taxes; second, the secm·-
jng of government inspection to prevent iiljury to and inter-
ference with the forest; third. til(' securing of expert care, 
supervision and development of the forest; and fourth, the 
moral value of the example set in inducing others to give sup-
port to the forest reservation policy. 
The newness of the proposition, together with the uncer-
tainty as to what the future policy of the government will be 
in connection with the continuance of the forest reservation 
policy, has so far prevented the consummation of any sur-
render of private lands for forest purposes; but the proposi-
tion has been elaborated with great care between the Board 
of Forestry and the Alexander & Baldwin plantations on 
l\'T aui, in connection with the forest lands of the latter in the 
Koolau and Hamakualoa Districts On the windward coast of 
Maui. 
The plan proposed contemplates the surrender of the land to 
the Board of Forestry for a periou of years, with a view to 
seeing how the proposition works out in practice. The own-
ers reserve to themselves the right, subject to the rules and 
regulations of the Board of Forestry, to reforest the surren-
derecl area and make such economic use of the forest prod-
ucts, both natural and those planted by themselves, as shall 
not be inconsistent with forestry purposes, and to resume 
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possession and control of the surrendered land if the govern-
ment withdraws its lana from the reserve. 
This pr9position is now before the several Boards of Direc-
tors of the corporations interested, and agreements along the 
lines indicated will probably be concluded within a short time. 
As SOOI1 as this sClmple arrangement is completed, copies 
thereof will be published and submitted to other land own-
('rs holding lands within forest reserves, with a view to ex-
tending the policy on the same general lines. 
ECON01UC USE OF FOREST RESERVES. 
In this co;: nection it should be brought home, more particu-
larly to own-.!r~ of l:l.l1d within for,~st reserves, that a "forest 
reserve'~_ does not necessarily mean the locking up of a 
reservation and its aban{itJnment to jungle growth. 
In some cases, for example on the mountain section between 
Hamak1.1a and Kohala, there is no probable use that can be 
made of the reservation except for water conservation. Under 
such circumstances the iJest use to be made of the reserva-
tion is to secure tbe greatest growth possible of vegetation 
and all that should be dOlle is to assist nature by reforesting 
the 0pCH portions of the reservation. 
In many other localities, however, for example in portions 
of the Hanaiei, the IV1 aui and the Hilo reserves, and in others 
now under contemplation, there can be, without detriment to 
the main object of maintaining the forest, economic use made 
of many of the now standing trees as welJ as by planting trees 
which can hereafter be made ecol1omic use of. In the earlier 
stages of t.he forestry program the main effort is directed 
towards est;J.blishing reserves, and later more effort will be 
directed to rctoresting a nd making economic use of forest 
products. 
REFORESTING AND PLANTING. 
Owing to the financial condition of the Territory, the last 
Legislature did 110t feel able to make any appropriation for a 
gerleral reforesting an(l planting program. The Bureau has 
not therefore lwen abJe to take up this work On any Jarge 
scale. 
It is, however, working on two Jines in this connection: first, 
the ("oIlection of seeds of valuable trees which are disposed of 
at the cost price of collection. Lar~e quantities of seeds of the 
more valuable trees in Ha\vaii. including the Acacias, the Eu-
calyptns alld the Iron woods. have been made. This is impor-
tant work, as a large proportion of the imported seeds do not 
germinate. The prices charzed for the seeds are small-much 
cheaper than they can be imported for. 
The second branch of tIds \york being carried on by the 
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Bureau, is the giving of advice' and instruction as to the best 
trees to be planted in particular localities and how to propa-
gate, transplant and care for them. This service has been 
appreciated, and a constantly growing call upon the Bureau 
in this connection has been noted. The Bureau would be glad 
to have more use made of it in this respect. On request a 
representative of the Bureau will go to any portion of the 
Islands, layout a nursery and give instructions as to how to 
.::are for the same, the expenses of course being borne by the 
persons for whom the work is being done. No charge is 
made for the services of the instructor. 
AMENDMENTS TO FORESTRY LAW. 
Two amendments to the forestrv law were made by the 
last Legislature. . 
One was to render the lav; setting apart reserves more flexi. 
ble than was the previous law. Undn the law as it existed, 
it required an act of the legislature to remove any land from 
a reserve once it had been reserved. 
Under the amended law the Governor may, with the approval of 
the Land Commissioner, after a meeting at which all inter-
ested have opportunity to be heard, take out specific portions of 
the reserve for specific purposes. 
Although this amendment gives power to take lands out 
of a reservation which perhaps should not be so taken out, 
,it is believed that the requin'ment of a public hearing and 
the growing understanding of the value of forest reserVes will 
prevent undue exercise of the power, while at the same time 
:it removes the fears or some that land suitable and proper for 
homesteading will he locked up in forest reserves. 
The other amendment to the forest law of the Territory is 
Act 7I of the Laws of I905, providing for the protection of 
forests from fire. This act specifically makes the willful, 
malicious and neglig-ent setting of fire on any land not owned 
'Or controlled by the· person setting) fire thereto; and the wilful, 
malicious and ne~1igent allo\vance of escaping of fire from 
the land of the person who sets it, on to the lands of another 
whereby any property of another is injured, a misdemeanor. 
The act also provides for the appointment of district fire 
wardens in each district of the Territory, who have power and 
authority to act in case of fire in their several districts. Fire 
wardens have been appointed from among the most responsi-
ib1e residents of the several districts. 
ECONOMIC FORESTRY. 
Among the developments oi the past year, looking toward 
the creation of economic value from forest sources, is the prob-
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ability that rubber will prove a profitable crop in this Ter-
ritory. The Hawaiian Department of Agriculture imported 
a number of rubher seeds some six years ago which were dis-
tributed throughout the Territory. In many places these 
seeds have grown and the trees are well developed and pro-
ducing even now a good article of commercial rubber; and sev-
eral thousand trees have already been set out and are doing 
well in the N ahiku District on the windward slope of East 
Maui. There is every reason to believe that the business of 
planting rubber trees 'will be engaged in on an extensive scale 
in a number of different localities in the Territory at an early 
date. For forestry purposes n".bber trees are as good as any 
other variety, while they possess the additional value of pro-
ducing an incidental profit. 
THE BLACK WATTLE" 
The other tree of economic value which I wish to call atten-
tion to, is the Acacia decurrens or Black 'Wattle, a tree which 
is common in many districts throughout the Territory. 
In connection with the Tantalus forest there were planted 
some twelve or thirteen years ag-o a lot of six acres of this 
tree. The location was a rocky'one with poor and shallow 
soil. The grove was included in the portion of the area set 
apart for the Federal Experiment Station. As the trees were 
not in a healthy condition 7ITr. J arecl Smith, the superintend-
ent of ' the Experiment Station, caused them to be cut this 
last spring, the bark removed and sold for tanning material 
and the wood sold. Careful statistics were kept by him of the 
results obtained from this small area. Bv his kindness I am 
able to present such results to this Asso~iation, which are as 
follows: 
The six acres yielded 500 first-class fence posts which were 
used as samples and given to tanneries. 
Thirty-six tons were sold at $23.31 per tOI1 realizing a total 
amount of $839-44. 
The six acres yiel(led soo first-class fence posts which were 
used upon the station. These posts, if purchased, would have. 
c"ost 25 cents a piece, making the value received from posts 
$125. 
111 addition to the fence posts th ere was realized 88 cord!'. 
of fire-woud which was soltl at an average of $7.83 per cord, 
producing a total of $089.25. 
. Allowing the same price for the two tons of bark given 
away there WCJl!lcl be all additional value of $46.62. 
A summary of the ~lmount produced by these six acres of 
Black. W ~.ttle 1S then as follows: 
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36 tons of bark soid ................ " .. " .$ 
2 tons of bark g'ivcn away ................ . 
500 posts ............................ , .. . 
88 cords of wood ........................ . 
839·44 
46.62 
125.00 
689.2 5 
Making a total d ....................... $r,700·31 
or equivalent to $283.38 per acre. 
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As stated above the soil on which this grove was planted 
was rocky. thin and poor and the trees scrubby. 
To my personal knowledge, in good soil on Tantalus and a 
number of locations on Hawaii and Maui, this tree graVis to, 
twice the size of thl' trees cut On Tantalus in much less time., 
I am also informed bv Mr. Smith that the Black \Vattle 
bark is one of the best ;f the tanning barks, and the average' 
price of good bark is much higher than that realized by him~ 
the low price being on account of tl.is being an experiment~ 
its individ,tal ('haracter being not :ret established. 
I am also informed bv lVIr. Smith that the demand for 
tanning bark is practically unlimited. 
The foregoing demonstration by Mr. Smit:1 opens up an 
entirely 'new field for a profitable industry in Hawaii, either 
as a proposition by itself or more particularly as an incidental 
profit in connection with plantatio!ls which are now having to 
purchase their fire-wood. 
The tree is a quick grower, and planted along the lines of 
roads and in barren spots should furnish all the fire-wood' 
needed by the plantation, leaving- the hark a net profit. 
ARBOR DAY. 
The establishment oi an annual Arhor Dav in Hawaii stands, 
to the credit of the year T905. Although p~obably a majority 
of the trees planted out on that day will die, largely through 
ignorance of the proper method of caring for and transplant-
ing the trees, the importance of this advance cannot be over-
estimated, as it will b,' the mcans of interesting a vast num-
ber of people in tree prnpagating and growth and their educa-
tion in connection with such matters, who otherwise Ivoulc1' 
never haYe hal} tlH'ir minds turned in that direction. 
ADDITTONALFOREST RESERVES. 
Mr. Ralph S. Hosmer, the Territorial 1'orcster, has now 
well under way studies and reports Upon forest reserves in 
Kohala, Kat! and North Kona, Hawaii; the Ewa-Waianae 
basin and vVaialua, in' Oahu, and Kapaa and Kilauea on the 
island of Kal1ai, all of which it is hOfl('d will be in condition to 
be acted npon and ddinitely set apart as forest reserves at 
an early date. 
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DESIRABLE A11ENDJVtENT TO LAW. 
As noted above the existing law does not permit the Gov-
ernor to set apart as a forest reserve any government land on 
which there is more than a two years' lease. 
This provision has not worked well. The theory upon 
which it was put ill the la\v ill the first instance was, that as 
the reseryation cOllld not go into effect until after the lease 
had expired 1t would make little difference whether the reser-
vation were made now or at some time in the future when the 
lease had expired. It was also thought that it was preferable 
to set apart land for forest reservation only when the land 
was available for such purpose and not at a period prior 
thereto. 
In practice it has been found, however, that the ability to 
now locate a forest reserve has considerable to do with the 
action of private owners in connection with their lands de-
sired to be included in the reserve. 
If government lanel which manifestly ought to be in a for-
est reserve can be now formally included therein, sU,ch inclu-
:sion to become effectual at the expiration of the lease, adjacent 
private owners know definitely what to calculate upon, where-
:as, if a part only of such government land is set apart and the 
remaining part is left in uncertainty to be dealt with in the 
future, the conditions are entirely diff{;fent. The private own-
'ers interested and all concerned being left in uncertainty as to 
what will finally be included in the proposed reserve. 
The plans for forest reserves should be as homogeneous and 
·on as definite lines as possible. Uncertainty as to what is to 
'constitute a reserve is as injurious to the main object as is 
'l1ncertainty in any other propositiOll. 
It is the opinion of all interested in the subject, to whose 
'attention the matter has been brought, that the law should be 
'so amended as to allow the Governor under the ordinary pro-
'cedure, to set apart any government land for forest reserva-
tion purposes whether the same is now under lease or not, the 
-reservation to take effect upun the expiration of the lease, 
'l111less other arrangements can be made with the lessee, which 
·can frequently be done. 
There are appended hereto copies of communications from 
J. M. Lidgate and D. Forbes, other members of the Commit-
itee on Forestry. 
L. A. THURSTON, 
Chairman, Committee on Forestry. 
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REPORT OF J. M. LYDGATE. 
Lihue, Kauai, Oct. 3, 1905. 
Mr. L. A. Thurston, 
Chairman, Committee on Forestry. 
There seems little to report concerning forestry on Kauai 
that is not already contained in the report of R. S. Hosmer, 
Supt. of Forestry. All that I know of since that report, is the 
completion of the McBryde forest fence and the fact that 
Koloa plantation is now engaged in setting out some 10,000 
trees. 
I think a good many places employ two or three men regu-
larly planting and taking care of trees, and everywhere one 
seE:S signs of interest in this way. 
The trees mostly planted so far as I have seen are Iron-
wood, Grevillia, Eucalyptns, Koa and Japanese plum. The 
latfer tree in places is spreading naturally. On the lee side 
of the island Algaroba and Inga are valuable trees, easily 
grown and spreading naturally, 
The ravages of cattle are being reduced to a minimum on 
this island-partly because the forest lands are being fenced 
off and pCl.rt!y beca'-lse the lantana has choked up the trails 
and open glades. Goats and hogs exist in the mountain re-
gions, but do not seem to injure the forest seriously, at least 
in the wet regions. 
Respectfully yours, 
J. 1\1. L YDGA TE.' 
REPORT OF D. FORBES. 
Kukuihaele, Hamakua, Hawaii, Nov. 14th, 1905. 
L. A. Tlltll'ston, Esq., 
Chairman of Committee on Forestry, 
Honolulu, T. H. 
As a member of yom CO!llll!ittee on ]7orestry I beg to sub-
mit a brief review on some I)f the ,,"ark clone in aiel of forestry 
throug"bont t.hese Islands during the past year. 
Through the spirited efforts of yonr Forest Commission and 
their ahle assistants, ll;tcked up by an interestecl Executive, 
morc has been acc(tmplisher.1 towarc1s the reclamation of nath'e 
forests than in any like period of the writer's experience on 
these Islands. 1\ llumher of resel'\'es h.,ve been created in 
various c1istricts throti~hout the gn)up, :l11d althoug"h there 
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remains much to be done in this line, a start has been made, 
which let us hope may lead to the formation of sufficient for-
est areas to meet the necessities of all agricultural pursuits. 
The introduction of a "Real Arbor Day" has undoubtedly 
struck a mO'5t vital point in the future preservation and in-
crease of onr island forests for although the impression may 
not be left on the mincis of all children who have planted a 
tree On that day, undoubtedly will leave with many a suoject 
of interest and thought, who, in the future, will stand up and 
champion the protection and preservation of the reserves we 
now endeavor to create for them. 
The Rubber Industry which, although, in its infant stage· 
on these Islands, is evidently here to stay, will, let uS 
hope, .prove a success; adding in no small measure to the 
area of Exotic trees constantly being introduced with, 
attached to it that never failing impetus for continued plant-
ing, the inducement and hopes of a few stray per cent. as a 
reward for the energy and effort l:>estowed. So far as the 
benefits of forest go in ameliorating our island climate, it is 
of little moment whether it be a pine or a rubber tree, and if 
there is more revenue derived from the latter, let it be planted. 
Undoubtedly the tree giving off its usefulness to man without 
jts final destruction mnst be the best tree to plant. This in-
dustry we will anxiously watch and earnestly wish that it may 
eventually reward the efforts and enterprise of those inter-
ested in its welfare. 
Since considering the work of past years in the furtherance 
of forest timber production, it seems to the writer that there 
is much left for us to do in the preservation of the timber now 
being used or that intended for use in the future. I 
have no ctata at hand to demonstrate the measurement of tim-
her yearly consumed by our island planters but conclude it 
reaches several millions of feet. Now let us assume such lum-
ber to cost $30 per 1,000 feet and is intended for use in erec-
tion of flume, bridging, or R. R. ties, etc., and that the life of 
this timber t11HJer normal conditions is from 4 to 8 years and 
that for the half of its original cost the life of this timber 
can be doubled: will not all of us want to know how? This 
process of timber preservation is now long- past the experi-
mental stagc in Europe, where as here lumber is expensive; 
each of the leading R. R. companies have their own "Creosot-
ing" plants in which R. R. ties, telegraph poles, fence posts 
and pickets unrle:rg-o trcatmcnt; while even now in the United 
States where lumber-:s milch more plentiful the process is 
mre1ing with fa\'or. 
To inst~l1 ftich a plant for timber treatment is expensive and 
I doubt if any ~ill~.-Je plantation would care to take it up, 
although scvcral might jointly clo so with economy. 
A brief description of the plant now in the writer's mind 
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may be of interest and is as follows: A long cylinder-shaped 
boikr eight f~et in diameter with a swing door at either end 
similar to our Deming juice heaters; in this cylinder is stored 
the lumber for treatment. The swing door is then closed 
absolutely tight to resist a high pressure. From an adjoining 
supply tank boiling hot creosote is pumped into this cylinder 
until it has reached the innermost cells of all the timber be-
ing treated. This is ascertained by time and pressure and the 
quantity of material being treated. In the machine referred 
to, which held 6,000 sup. feet of timber, two charges were a 
day's work and always complete within ten hours. So soon 
as the curing- is complete the creosote in machine not absorbed 
by timber is drained off and ready for use in succeeding 
charges. In tests made in the writer's presence of IO"XI2" 
Scotch Fir R. R. ties, a timber similar to our N. W., after treat-
ment the tie 'was cut .through the center longitudinally and 
found to be thoroughly saturated to its innermost cells. As an 
example of its preserving qualities the common Scotch Fir used 
for R. R. ties was round, after five years under heavy traf-
fic, to be no longer safe; with treatment its life was pro-
longed to ten years, thus in a great measure supplanting the 
Larch so much in demand for this purpose. The Larch no 
doubt would also, with similar treatment, be made to last 
proportionally longer if so desired, although the writer has no 
knowleclg-e of its results with snch treatment. The introduc-
tion of such a plant is not likely to be pushed by our local 
timber merchants, although I have every confidence it will 
well repay the cost to all consumers of timber for whatever 
purpose its use may be desired. I remain, 
Yours respectfully, 
D. FORBES. 
REPORT OF THE SUPERINTENDENT OF 
FORESTRY. 
Mr. President alld Me/llbers of the Hawaiian Sugar Planters' 
Association. 
The report of your Committee on Forestry has outlined the 
essential facts in the history of forestry in this Territory during 
the past year, but there are certain points to which I wish to call 
the especial attention of the members of this Association. 
It is not necessary today to describe the organization of the 
forestry work under the Territorial Board of Agricu1tmc and 
Forestry, nor to enter into a dissertation upon the desirability of 
protecting the forests on these Islands. The necessity of forest 
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reservations on the important watersheds throughout the Terri-
tory is perhaps more apparent to you than to any other body of 
men in these Islands, and forest measures have always had the 
hearty support of this Association. There are, however, some 
features of the forest policy of this Territory that are not as wen 
understood as could be wished,-of these'I wish to speak. 
The work of the Division of Forestry for the past year has fol-
lowed closely the program adopted when the Division was or-
ganized, not quite two years ago. The creation of forest re-
serves has held first place and has occupied the greater part 
of my own time as Superintendent. During the year five re-
serves have been set apart in the Territory; two on Hawaii, one 
each on Kauai, Oahu and Maui. The five reserves have a com-
bined total area of 210,322 acres, of which 56,757 acres of gov-
ernment land have been actually set apart by proclamation by 
the Governor. 
Following is a list of the reserves, with'data as to their creation, 
area, date of proclamation, etc. 
z 
0 
.;<!. 
I-l 
<:0 
0 
~ 
Area Govern- Total Area Rec- Dateof Pro- Proclamations No. Name District Island ment Land Ac- om mended to 
tually Reserved be reserved clamation Signed by 
I-J 
J-3 
--' -- p:j 
tr:l 
Acres Acres I-:j f-cj 
1 Knipapau .... Koolauloa ..... Oahu ... 913 913 Nov. 10, 1904 Geo. R. Carter 
2 Hamakua· Pali. Hamakua ., . HalVaii .. 17,000 18,940 Dec. 23, 1904. Geo. R. Carter 
" IrIilo ........ '. Hilo .......... Hawaii 12,771 110,000 July 24, 1905 A. L. C. Atkinson <> 
4 Koolau-l\Iaui .. Koolau, Hama- , 
kua-Ioa ..... 1\1 a ui ., . 15,083 42,969 Aug. 24, 1905 A. L. C. Atkinson 
0 t-t ::;l P> l"'1 
[fJ Z >-l J-3 
::;l tr:l l"'1 
[fJ !;d 
l"'1 W. ~ 
l"'1 ~ !" 0 
Z 
J-3 
p:j 
.5 Hnlelea ...... Halelea .0 ••••• Kauai ... 10,990 37,500 Aug. 24, 1905 A. L. C. Atkinson t-t ;1 
I 56,757 210,322 
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The procedure of making forest reserves in Hawaii and the 
relation between the total area within the reserve boundaries and 
the area actually set apart may be thus described. 
Followino- an examination on the ground, the Superintendent 
of Forestr/"recommenc1s to the Board of Commissioners of Agri-
culture and Forestry the reservation of the area, which in his 
judgment should, for the best interests of all copcerned, be kept 
permanently in forest. If the Board approves this report it 
adopts a resolution favoring the reserve. A public hearing is 
then held by the Governor and the Board for an expression of 
opinion. If no opposition develops, the Governor by proclama-
tion recommends the reservation of the area suggested by the 
Superintendent of Forestry and actually sets apart such govern-
ment lands within the boundaries of the reserve as are not under 
lease, or on which the leases are within two years of expiration. 
Thereafter the other government lands within the reserve are set 
apart as their leases expire. The. individuals and corporations 
owning or controling land within the reserve are asked to co-
operate with the Board, under the law, that by the adoption of 
an organic system of forest management, the objects for which 
the reserve is created may be attained. Except as the owners co-
operate with it, the Board can exercise no jurisdiction over the 
private lands within the reserve. 
The general attitude of the present administration on the for-
est policy of the Territory was summed up in a correspondence 
between Governor Carter and myself, which was made a part of 
the report submitted by your Committee on Forestry last year. 
Since that time several points in the policy have been more clearly 
defined in consequence of questions which have come up relative 
to the creation of one or another of the reserves. 
As perhaps the most important change, there should be men-
tioned in this connection the amendment of Act 44 of the Ses-
sion Laws of 1903, (Chapter 28 of the Revised Laws), by Act 
65 of the Session Laws of 1905, whereby the Governor may, 
"with the approval of the Commissioner of Public Lands, after 
a hearing :;: :;: :;: :;: :I: revoke, modify or suspend any and 
all the orders and proclamations or any part thereof, which set 
apart" forest reserves. 
This act, passed at the instance of the Laild Commissioner, 
is designed to provide a less cumbersome procedure than existed 
under the old law, for the withdrawal of land within the limits 
of forest reserves, which changed economic conditions may make 
available for development. On the whole I approve of this 
amendment, although I helieve that it would have been better 
had the approval of the Board of Commissioners of Agriculture 
and Forestry, as well as of the Commissioner of the Public 
Lands, been required. 
This hrings ttP the matter of the location of the boundary lines 
of the forest reserves, with reference to possible agricttlturai 
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land. It is the settled policy of the Board of A~riculture and 
Forestry to fix the boundaries so that all land likely to be need,.·cl 
for agricultural development shall be excluded. In the location 
of the reserve boundary lines the possibility of the agricultural 
development of the section is always taken into account and the 
line wherever possible, is so laid out that it may be a permanent 
one. 
There are, however, one or two districts where with better 
transportation facilities, successful agricultural development could 
be pushed further than is feasible under existing conditions, but 
where, until the success of such development can be assured, 
the land serves a better purpose by being kept under a forest 
cover. In such localities it is sometimes advisable to draw a 
forest line that may later be modified. But in most cases the 
attempt is made to so draw the line now that the reserve include 
land which is suitable only for forest. By so doing there is little 
occasion for the new law to be invoked, but being on the books it 
prevents opposition to proposed reserves which might otherwise 
develop. 
Perhaps next in importance to the creation of the reserves is 
the question of securing the co~operation of the corporations and 
individuals owning land within the reserve boundaries. As was 
explained above, the Governor and the Board in declaring the 
boundaries of a given reserve go on record as recommending that 
for the best interests of the Territory as a whole, the given area 
he permanently reserved as forest. The administration then 
shows its good faith by actually setting apart the government 
lands not then under lease and, subsequently, the other govern-
ment lands as the leases on them expire. In some reserves the 
major part of the area within the boundaries is government land, 
in others the proportion of private holdings is as great as that of 
the government lands. 
That the reserve as a whole mav be administered to the best 
advantage, it is essential tllat a syS'tematic and organic plan be 
adopted and carried into effect. This cannot be done if a num-
ber of diverse, perhaps conflicting, interests have each a voice in 
the management. For this reason the Board of Agriculture and 
Forestry requests the private owners to entrust to it the manage-
ment of their lands, under the provisions of the law creating the 
Board. The exact form of agreement to be entered into by the 
individual and the Board, whereby this end can be accomplished, 
is one of the problems on which the Board is still working. It 
will doubtless be found that like all reserve work, each case must 
he decided on its own merits and with special reference to incli-
viclual conditions, but these are details which will work them-
sel ves out, in due course. 
The main' obj ect of the TIoard at present is to secure the inter-
est and co-operation of the private owner, for without unity of 
purpose and harmony of action, the reserves cannot he made of 
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the most use to the Territory. Very unfortunately the lack of 
available money in the treasury entails a particular hardship on 
this branch of the work. Money for the pay of forest rangers 
was cut out of the last appropriation bill altogether, leaving the 
Division of Forestry at present in the anamalous condition of 
having forest reserves, but no force with which to administer 
them. This lack of men to carry a definite policy of forest re-
serve administration into effect has and will deter the private 
owner from turning over to the Board the management of his 
forest land. In several instances an arrangement: has been made 
through the employment of what are practically volunteer 
rangers, 'Nhich will serve for the present, and I think give good 
results. But this can only be regarded as a temporary ex-
pedient. The condition is one which must be remedied or our re-
serve system will never be efficient. 
It is to this end that I particularly desire to obtain the assist-
ance of this Association, for if the Board of Agriculture and 
Forestry can go before the next Legislature with a definite 
proposition of a series of forest reserves, in part composed of 
private lands, on which the owners will co-operate with the 
Board, provided a system of forest administration is put int·) 
effect, there is good reason to expect that the necessary moner 
for the employment of forest rangers can be obtained. 
I am confident that once the conditions are understood the 
money will be forthcoming. Consequently the creation of new 
reserves is being steadily pushed. Next year I expect to report 
the addition of large areas to the present list of reserves. 
There is necessarily much preliminary work which must be 
done in the field and in the office before a given foresl reserve 
can be set apart. At the present time many projects are under 
way in various stages of completion. In the comparatively near 
future it is expected that forest reserves will be created in Kau, 
Hawaii, in the Ewa and \Vaialua Basins on Oahu, on the Kohala 
:Mountain on Hawaii, and in the District of Puna on Kauai. 
Plans are also well in hand for the creation of reserves on the 
vVest :Maui Ivlountain, on the vVaianac Hills on Oahu. and on 
Lanai, while the examination of lands on the leeward side of 
Kauai and on lVIolokai, will he undertaken as soon as may be. 
'While on the question of forest reserves there is one other 
point which should be mentioned-that is the attitude of the 
Board of Agriculture and Forestry regarding the great stretches 
of waste land on the higher mountains of the Territory. It is 
the policy of the Board to recommend that the portion of a land 
above the area of profitable grazing country he retainerl by the 
Land Office when the valuahle portion of the land is again leased. 
instead of as nm\, being thrown in as a sort of "manuwahi." 
1\-Iuch of the upper land could he marlc to grow valuahle forest 
trees. It mav he that sometime in the future this work can be 
undertaken .. Therefore it is well that the Ianel remain in the 
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hands of the government rather than that it be granted to private 
persons tor a long term. A case in point, when this policy was 
carried into effect, was the land of Kaohe 4, on Hawali . 
.so far as possible the Division of Forestry is carrying on 
other lines of forest work, although the limited appropriations at 
the disposal of the Division greatly retards many things which 
we should like to do. 
The giving of advice and assistance to individuals or corpora-
tions desiring to do forest tree planting is perhaps the most im-
portant work of the Division of Forestry, next to the creation 
of forest reserves. Upon request, Mr. David Haughs, the For-
est Nurseryman of the Division of Forestry, will visit and inspect 
the land which it is desired to plant, and give advice in regard 
to the kinds of trees best adapted for the locality, with sug-
gestions as to the best methods to be followed to insure success. 
1£ a large area is to be planted it is recommended that local 
nurseries be started in which the seedlings to be used can be 
grown. vVhen only a few hundred are needed they may be ob-
tained at cost price from the Government Nursery in Honolulu, 
as may also the seed of the more important idand and intro-
duced trees. 
A circular is about to be issued offering the advice and assist-
ance of the Division in a more general way than has been done 
heretofore, which it is hoped will be followed by numerous ap-
plications. There is no charge for the advice given beyond the 
payment of traveling expenses of the agent sent. 
Among the features of the past year's work worthy of special 
mention, is the forest fire law enacted at the last session of the 
Legislature. The act is carefully framed and will, it is believed, 
be of much benefit to the Territorv. To call the attention of the 
people to the law and to awaken ~ sense of responsibility among 
those who set fires which might spread to the forest, fire warning 
notices have been printed on cloth and very generally posted 
throughout the Territory. District Fire \\Tardens have been 
apointed in the several districts on each island to carry out the 
provisions of the law. By these means it is hoped that much 
may be done to prevent fires in the future, the best way to combat 
this worst enemy of the forest. 
It is of interest also to mention the successful celebration of 
the first Arbor Day to be officially observed in Hawaii. The day 
select.ed was November 3rd, and while essentially a day of school-
ground planting, a good share of interest was aroused through-
out the community which can but lead to good results. 
Altogether the past year has been a favorable one and shows 
good progress. But the field for forestry in Hawaii is a large 
one and there is much which waits to be done. 
H we are to make the most of the undoubted opportunities that 
exist here we shall continue to need the support of 'all who have 
at heart the welfare of the forests of these islands. That support 
assured, the outlook for the future is bright. 
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A vote of thanks was extended to Mr. Hosmer for this paper, 
'which he had prepared on two days' notice. 
RUBBER. 
Mr. Hall-speaking on rubber-I am connected with the 
Nahiku Rubber Company and have had a good deal to do with 
the imp0rting of the seeds and plants. vVe have already plante(! 
out in their permanent places about 26,500 plants of two varietie,:;, 
about 11,200 of the Ceara rubber, 14,800 in Hevea, which is con-
sidered the finest rubber in the world. The plantation will C'V(,I1-
tually consist of about one-third of Ceara and perhaps two-third:, 
of the Hevea with a few of the Castilloa. VVe have Sao plants of 
this latter variety, which is the kind grown in Central America and 
Mexico. The most of the seeds of the Ceara were imported from 
Paris, but unfortunately they must have been fro111 old stock, be-
cause although a hundred thousand seeds were imported, onl v 
about ten per cent. of them germinated. The Ceara seed has a very 
hard outer shell, and the edges of the seed have to be filed in 
order that the moisture may penetrate and start the germina-
tion. The. Hevea seeds are about as large as the smail 
walnut. vVe only received those about three weeks ago. Thev 
came from Ceylon. We received about 5.000 seecIs frU!' 
Singapore, which is about sixteen hundred miles this si(].:· 
of Ceylon nearer to the Islands and we will, therefore. try to 
obtain most of our seeds and plants fro111 Singapore. 'vVe arc 
in communication now with parties there who are very 111uch 
interested in the venture and through them we can import our 
seeds, etc. The Hevea only retain their vitality for two or three 
months after they are taken fro111 the ·tree. and it takes two 
months from the time they start before we obtain them. They 
arrived here on the steamer, and with about 1800 tons of 
freight, were thrown on the wharf and mixed up with Chinese 
anc Japanese packages of all kinds, so that they could not be 
sent to Maui the first week. They were taken ovel' to ~Iaui the 
next week. Five Warclian cases were started from CeYlon with 
damp saw-dust in the bottom, In this sawdust were planted 
about 1,000 seeds in each case, but before they arrived here the 
seeds had germinated and grown to the top of the cases, some 
of them perhaps two feet high, but the cases were completely 
filled so that when the glass covers were taken off, the leaves 
would spring mit by themselves. They were sent to :Maui and 
planted out. Besides the 26,500 plants now growing, we have 
33,000 Hevea seecIs planted, which are now germinating very 
rapic1h', \Ve arc expecting 60,000 more stumps or plants by 
any China steamer that may come in now, The order was for 
75,000; 15,000 of these arc for the Koolau Rubber Company. 
By next January we hope to have about 100.000 plants growing, 
Mr. Campbell-How far apart have you planted those seecls? 
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Mr. Hall-The trees' are planted about ten feet apart or even 
closer, as the Hevea grows to be a larger tree than the others. 
We set them out perhaps 10 feet apart one way and then 15 
feet the other way, that is IO feet this way and then another row 
fifteen feet from that, giving the tree a chance to develop in the 
sides, ma)dng sort of open rows. . 
The Chairman-Isn't that the kind of rubber tree that takes 
such a long while to develop? 
Mr. Hall-The Ceara is the kind that requires such a long 
time. Any of these trees can be tapped as soon as they get 6r-
cumference enough or diameter in the stem, but they should net 
be tapped, perhaps, for three years, I should think. I am not an 
expert, though, on rubber; but as -to what we have actually done, 
I can tell you all about that. Mr. Anderson, who has been in 
Mexico and Central America, is the manager of this plantation; 
there is another plantation started at Koolau, the Koolau Rubber 
Company, and there are several private individuals \vho are plant-
ing rubber. 
The growth of the Cerea is something phenomenal. We 
Ilave plants there that are from twelve to fifteen feet high, the 
seeds of which ,\;ere planted out last February, and they have 
s(;ed pods on them already. I brought a leaf down with me 
when I came down the last time, which is in the window at 
Hall & Son's, and as you go by there you can look at it. It 
shows the growth of the tree, that is all. Of course there is 
nothing in a leaf, but it shows what an immense growth these 
trees make. There are also some samples of rubber in the win-
dow that were taken from these trees, so that it is really no 
(;xperiment with this Ceara variety. It has been pronounced 
by experts to be one.of the best rubber trees existing, and there 
are also some samples taken from trees down at N ahiku. The 
trees grew to be forty or fifty feet high. 
Mr. Goodale-,Vhat is the elevation? 
Mr. Hall-Possibly 500 feet. 
Mr. Goodale-,Vhat elevation are you planting at? 
Mr. Hall-Our highest land is about 1,500 feet. There 15 
only one piece of land that runs up as high as that. 
Mr. Goodale-,Vhat is the lowest? 
Mr. Hall-The lowest is about three hundred feet; but our 
lands average fr0111 about eight hundred or a thousand feet to 
eighteen hundred feet. Mr. Baldwin would know about that. 
He has been up there. 
The Chairman-I have not been on the plantation, btlt I have 
been at the other end and I expect it is higher than a thousand 
feet. 
Mr. Hall-Yes, they run tip pretty high. 
Mr. Goodale-Is that considered the proper range? 
Mr. Hall-,Ve are planting our Ceara variety on the higher 
elevations, becanse it grows better at a higher elevation. 
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Mr. Goodale-What is the rainfall? 
Mr. Hall-I have the rainfall' for five years. The lowest was 
about 125 inches in a year and I notice the highest is about 278. 
Mr. Smith-,-I would like to ask Mr. Thurston in regard to 
the Black Wattle. How is it propagated? 
Mr. Thurston-It is very easily grown from seed. It is the 
ordinary Acacia, of which there are two or three kinds common 
on the Islands, the Silver Wattle and the Black Wattle so-called 
are the commonest. I do not know why it is called Black, be-
cause it i::; a bright green inste:ld of being silvery or black. 
Mr. Smi'th-It is a tree that is suitable for planting along the 
roads and highways? 
Mr. Thurston-Yes. It is an Australian tree brought here 
first by Captain Makee. As a rule, it is not a long-lived tree. 
It is fit for timber, posts and firewood. 
The Chairman-Does it make good fence posts, good sub-
stantial posts to keep in the ground? 
Mr. Thurston-I am not positive of how long it will last, but 
I believe that it does. It is a tree which they have had at the 
Haleakala Ranch in considerable numbers, many of which have 
been dying out recently apparently on account of a bark borer, 
although Forester Hall was not sure whether the borer was 
responsible for its death or whether the tree had just run the 
length of its life and died naturally. 
In regard to rubber I would say that about a dozen of the 
Ceara variety were planted at Olaa about a year or so ago, 
which are now from fifteen to twenty feet high, and are growing 
luxuriantly. 
Mr. Hall-As to the ficus elastica, I would say that that is a 
tree that is used all over the world. It is a beautiful tree. You 
have seen them here in town. The tree doesn't produce a great 
stock of gum, so it really doesn't pay to raise them. 
The Chairman-I am not a rubber expert, far from it, but I 
have seen, although not the rubber trees that Mr. Hall speaks 
of, other trees at N ahiku and different places. \!IIe are construct-
ing a ditch near the rubber plantation on Maui and I would like 
to say that you must not run away with the idea that you can 
raise rubber anywhere, because, as I understand from my talks 
with Mr. Anderson anel other persons it will not grow well in 
a windy country. The conditions at Nahilm seem to be favorable, 
although probably it rains a little too much during a part of the 
year, but the soil is very largely compos eel of "aa," which is a 
rich rock which contains a good deal of plant fooel, as we have 
found by analysis, and decomposes readily. 
Mr. Forbes-In regard to the rubber tree, ficus elastica, that 
is the tree that supplies the product called Assam rubber, the 
one grown on Hawaii. It has been growing, I know, on Hawaii 
for the last twenty years. We have had one plant growing there 
now for seven years, I believe, having been introduced by Mr. 
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Morrison when he was in the Government employ, and if the 
tree grows well, I think it would be wise for all the rubber plan-
tation managers to grow it. 
I have been reading an article lately in the Tropical Agricul-
turist written by the Editor, who g,ives the experience of 
Ceylon planters and others in regard to the Ceara who have 
grown the tree six or seven years in large numbers, and 
they came to the conclusion that it would pay to cut out the 
Ceara and plant the Hevea variety. Now, if that has been the 
experience of those planters, I think that due inquiry should be 
made before large areas of this Ceara rubber are planted. Though 
it does grow well, I understand that the quantity of rubber pro-
duced isn't sufficient to make it a paying enterprise. 
Mr. Hosmer-In regard to one point that has been l11en-
tioned, I would say that rubber requires a great deal of heat to 
come to its best condition. Heat and water seem to be the two 
requirements. At NahiIm the conditions seem to be extremely 
favorable. I trust they will prove to be so elsewhere, but I 
think before planting is done on a large scale, that there should 
be experimental work first. 
Mr. Moir-speaking of the Greville tree--Is it good for fence-
posts or can it be made into lumber sl1itable for plantation use? 
It is a tree that grows very fast. I know that I planted one or 
two trees there at Honomu ahollt eight or nine years ago, and I 
believe that some !,;rew as high as forty feet, with a trunk pos-
sibly fifteen or eight~~cn inches in diameter, say tip to eight feet 
from the grollnd. 
Mr. Forbes-I have had some experience with the tree. It is 
a very fast growing tree and I think one of the best trees suited 
for all around work. It is a hard-wood tree but is not the thing 
for plantation purposes. Its use is more as a hard wood for 
furniture or carriage building or something like that. It does 
110t compare with any other of the hard-wood trees in texture, 
such as ash, oak or any of those timbers. It is a very pretty tree 
and would be good for ornamental purposes. 
Mr. Thmston-Does it make good fence-posts? 
lVIr. Forbes-No, because it does not last long enough. 
:lVIr. Thmston-I was in I-Iamakua, recentlv at lvIr. Louis-
son's coffee plantation. He has been experimenting with many 
of the varieties of trees to produce shade for the coffee plants. 
He told me that he was now using', almost exclusively, the Gre-
ville trees. They grew very rapidly, and produced just about 
the right amount of sl1<Hle for the plants, and their leaves fell 
down and spread over the grounds and so kept the weeds from 
grow\l1g. 
Mr. Forbes-In Ceylon they are usin~ the Greville trees 
almost ('ntire~y for shade trees to cover the tea-plants. 
The Chairmall- vVe plantCfI out a great many all l\1aui. 
?l'Ir. Hosmer-One trouble is that we have p\"nteq ~ great 
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many trees in the past but they have not come to a stage 
. where they have been large enough to cut and utilize, so that 
we have not very much basis for stating their usefulness, and 
will require more experience to speak further. I hope in a 
short time to compile all of the. data which can be secured. 
Mr.. J. Kotinsky-vVhil<:: It IS not connected with forestry 
or rubber, I thought it might be apropos to suggest to the 
planters of rubber to be careful about their importations. The im-
portations of any plants from the East or Australia, Asia, Ceylon 
or India, will be looked after by our most vigilant inspector, Mr. 
Craw; but if, as there is a rumor, plants come from either Califor-
nia or perhaps (as in the case of rubber) Central and South 
America along the coast and then by steamers running direct to 
Hilo and Kahului without touching at Honolulu, there is some 
danger that these will bring along with them pests that would 
prove of danger to practically everything we have growing 
on these Islands. A few weeks ago, it fell to our lot to dis-
cover that, some three years ago, some lemon trees were in-
troduced from Fiji, upon which at that time were probably a 
few specimens of a scale insect which has increased since 
then. This scale is known to have put the finishing touches to 
coffee in Ceylon and is reported as having been found in 
Ceylon and India upon rubber plants, guava and many other 
plants that are cultiv<tted. At that time, so far as I know, 
there was no inspection, certainly no inspection as we under-
stand it since Mr. Craw came to these Islands. It is fortunate, 
I say, that we have m8.de the discovery in time, and that the 
insects that came over were very few; that being immediately 
seized upon by parasites that were already introduced here by 
Mr. Koebele, they didn't spread very far. \Ve hope now that 
by the burning of these few trees (only three of them), we 
have destroyed the pests on these Islands. It is an easy mat-
ter to evade the most vigilant inspector if anyone desires 
to do so, but it cannot be urged too strongly upon all the in-
habitants of this Territory for their own good and for the 
good of their neighbors, to say nothing cif the welfare of 
the entire Territory, to insist t.hat no matter where the plants 
come from, that they don't get into their possession, before 
they have passed through the hands of the inspector.· Several 
such discoveries have b·een made within the past few months 
and to the casual observer it would appear as though those 
introductions were made within the past few months, but as a 
matter of fact it is not so, but those introductions were made 
three to ten years ago, though they were not discovered until 
now. Since they have been observed, everything has been 
done to check their spread ancl to exterminate them if possible· 
I will therefore repeat that every importer of plants or any-
thing pertaining to plants should be his Own officer and se1£-
constituted inspector to see that nothing passes without the 
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examination of a competent inspector for both insects and 
fungus diseases. If I am allowed, I want to add a few 
remarks concerning the lantana insects. N ow and then re-
ports come in from various districts of the Territory saying 
that the Lantana bug, as it is known collectively, is doing in-
jury to this and that group of plants. To my knowledge 
there are five of those insects. The most numerous of them 
all, so far as I could see, are the Lantana seed-fly, the leaf 
miner, which produces big spots upon the leaves, and finally 
what we know as the Tingid Lantana leaf bug. Of the five, 
the Lantana leaf-bug is the only sucking insect. The others 
actually devour their food, as if they had teeth. Perhaps 
none of these five insects occur in as large numbers as does 
the Lantana seed-fly, yet even a competent observer seldom 
gets the opportunity to see the fly in the field. The only way 
we can see the fly and observe it in operation at all, is to 
collect a lot of the insects and breed them in the laboratorv. 
Certainly the Tingid has increased in enormous numbers with-
in the past year, as it seems. It is a slow walker, so that 
even a layman could spend a considerable number of seconds 
in observation of them and while he would know very few 
insects, unless those of the sugar cane and others equally 
notorious, he knows this insect about as well as he knows 
any other On the Islands, for the reason that it is, as I said, 
a slow-moving insect, and does not fly very readily. It is per-
fectly natural, that the hug would be carried to every other 
plant in the vicinity. There it is observed, and immediately 
suspicion falls upon it as being the insect, that does all the 
damage, which is probably attribt1table to a thot1sand and one 
other insects. vVith this knowledge in view, it will perhaps 
quiet the minds of those, who are apprehensive as to the future 
of vegetation On these Islands. One prominent grower in 
Kona recently went so far as to say that all vegetation in 
that district was doomed and that it was all due to the Lan-
tana bug', which was the only one that he knew of, until he 
was informed to the contrary, which I did as soon as I saw 
him. 
Mr. Moir-I have observed within the last three months a new 
sort of a caterpillar. It is of a light green with a dark stripe run-
ning lengthways of the caterpillar. It has got a little thorn, as it 
were, sticking out just over its head or a little horn. I have 
never seen it until within the last ml)nth or two. 
Mr. Giffard-How large is it? 
Mr. Moir-From half an inch to an inch. 
Mr. Giffard-It would be of great assistance to the staff of 
the Experiment Station, if, when the manag,crs see anything 
which they know nothing about, they would simply bottle it 
and send it down to the Station and then they will be sure 
to learn what it is. 
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There are scores of caterpillars and other pests which are 
difficult to identify without specimens, and the only way to be 
sure about any insect is for the entomologists to have a speci-
men of it for examination when it will not take five minutes 
for them to identifv it. I am sure that the entomologists 
would be very glal to spend any amount of time in looking 
such m;:.itters up anu giving you information about them. 
Mr. Hosmer-There is one other thing about rubber which 
might be of interest to the members of this Association. 
Some years ago Prof. Koebele brought back scme Central 
American rubber, the Castilloa elastica, which was propagated 
in the nursery. vVc have now about twenty-four trees of that 
variety. Through an arrangement with l\'T r. S. 1\1. Damon, I 
am propagating those trees in the vaJley above the polo field 
in Moanalua. "Vhen they are large enough so that cuttings 
can be taken or a sufficient number have been obtained, they 
will be distributed throughout the Territory . 
. Mr. Hall-\Ve have about 2,500 of those Castilloa growing 
which are about a foot high. 
:Mr. \V. H. C. CJ.111pbell-I would like to inquire whether 
there is any danger of introducing pests by the importation 
of seeds, plant seeds of any kind. I know that a great many 
seeds are coming direct to Hilo; in fact, some of t.he membcrs 
of my own family have sent for seeds at diffcrent times and 
have received them direct. I am almost positive thcy were 
not inspected, as they arrived in the Hilo post office direct 
from the coast. I do not think that therc is any inspection 
of that kind there. I do not know if there is any danger, 
but I thought there might be. 
The Chairman-I have just ordered a largc amount of 
flower and vegetable seeds from San Francisco. I know we 
have received seeds of various kinds in the past 011 l\'faui which 
have come direct and I do not think they were inspected. 
Professor Perkins, the quc<'tion has been raised as to whether 
there is danger of introducing pests by the importation of flower 
and vegetahle 5ecds. vVhat is your opinion about that? Do you 
think there is danger through importing seeds, that the pests 
might come along with thc seeds? .' 
Professor Perkills-1 do not think there would he any dan-
g-er in bringing in g':lrclen seeds that way. Of course you can 
not tell what is in the pacl.~a.c:e until the pcrson to whom it 
is addressed gets it out of the postoffice; every package that 
comes into the country is not always opened at the postofficc. 
In regard to pact,ages of plants and seeds, however, that 
come from Fiji and such places, I know that whcn I was do-
ing the inspecting- that the postofficc always notified us if 
they had any reason to anticipate that there were plants and 
seeds, and a careful examination was made. 
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Professor Perkins-I do not think there would be any dan-
ger in introducing pests with the ordinary garden seeds; but 
there might be in cases like rttbber seeds and mango seeds. 
Mr. Hall-All the packages of rubber seeds, we received for 
'our plantation, were examined and fumigated by :0.'1r. Craw; it 
took him two days to do it . 
. Mr. Giffard-l think Mr. Lewton-Brain might give us a few 
points on this matter of seeds. I know that .Mr. Lewton-
Brain has written on the subject in the ,\Vest Indies. I have 
read some of his lectures on that subject, and it would be in-
teresting to hear from him. 
Mr. Lewton-Brain-In many cases, I think there is certain-
ly danger of importing fungus spores with the seed, especial-
ly those fungus diseases which attack the seed-bearing organs 
-'::'the fruits. Very often in that way fungus spores are carried 
from one country to another. I think the most classical in-
stance of a fungus being distributed by the seed is that of 
the smut on wheat and oats. That tungus is enureIy distri-
buted by its spores attached to the grains of the cereals and 
in many other fungoid diseases of the fruit, there is certainly 
a very grave danger of fungoid diseases being introduced with 
the seed. As to whether or not the danger in any pahicular 
case is a great one, will have to be decided on the merits of 
that special case, taking into consideration whether or not 
that particular plant is know11 to be attacked by any' fungus, 
which can be distributed in that way. as well as considering 
the coulltry from which it is proposed to introduce such plant. 
There is not much danger of introducing leaf, stem or root 
diseases '\vith the seed, but there is danger of introducing 
fruit di::ieases with the seed. 
The Chairman-I suppose they have been introduced to 
some extent in that way; but if you subject them to a severe 
fumigation, of course they will not germinate. 
:\1r. Lewton-Brain-l cIo not think that hydrocyanic acid 
would kill all the fungus spores. 
1VIr. Forbes-I think that when you speak of flower seeds 
and things of that sort, you are killing the midget and swal-
lowing the 1110nster. ,\Vhat comes in with all of our barley 
which is passed without any examination at all? Is there 
not just as much danger of an insect being introduced into 
the country \Vith our barley as there is of a package of flower 
seeds with insC'cts coming through the mail ? 
Mr. Kotinsky-It has been my privilege on several occa-
sions to do inspection work with 111r. Craw. Perhaps if we 
understand the procedure we will have a bcttcr idea of how 
mail matter is inspectcd. The postal authorities, especially 
the present Pcstm<istrr, at first refused to allow 1\fr. Craw 
to make inspections of any kind, because the postal regula-
tions rcquircd that mail matter be delivered unopened. Spe-
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cial correspondence was had on the subject with the Post-
master General by the Board of Agriculture & Forestry and 
a permit was granted to the Inspector to examine packages. 
Now, any package bearing a description of its contents, if 
not overlooked by the mail distributor, is placed upon a 
separate table, which is visited by lVIr. Craw after the arrival 
of each steamer, and all those packages are examined and 
those that require treatment are treated and ultimately all 
the packages are stamped with the inspector's stamp. Mr. 
Craw has a special stamp for that purpose. ·When a package is 
found that shows suspicious signs of insect or fungus work on 
the plants, those that are dead are chucked away (there is no 
use treating them, for they are of no use to the importer) ; while 
those that are alive, are treated and delivered. 
Dr. Cobb-I have received from Australia since being here sev-
eral letters containing seeels and native vegetation, and I presume 
that a great many other people have also received seeds and 
flowers in letters which are never inspected. Now, if every 
one could be made to realize what great damage might be 
done to the country through the careless importation of pests 
in this manner, I think it would do a great deal of good, and 
I trust that_ the reporters of this cliscussion will give it the 
widest possible circulation. 
Mr. Moir-How about the plants? 
Dr. Cobb-That would be a much more difficult matter. 
Plants that are sent in letters in a quite dry condition might 
easily carry the spores of the disease of those plants in a liv-
ing condition, although the plants themselves were dead. 
1\1r. Giffard-The law is specific in regard to plants, Mr. 
Chairman. It states that no plants shall be imported into this 
Territory excepting through the Port of Honolulu. I be-
lieve the fine is somewhere between 100 and soo dollars for 
each offence. 
The Chairman-I think, Mr. Giffard, you ought to call the 
attention of the autborities to the fact, that plant are illegally in-
troduced. 
Mr. Giffarel--It is a very serious matter on account of the 
losses by pests in this country costing us a great many millions 
of dollars, we might say. annually. It shoulel be well considered. 
Mr. Smith-I think that anyone who imports plants sur-
reptitiously without inspection should be subjected to the full 
penalty of the law. 
rvlr. Giffard-It is a criminal act. It is very easy for people 
living on the other islands when they want plants or shrubs 
to have them come through their agents in Honolulu and be 
carefully inspected and if necessary fumigated, which fumi-
gation will not cost them a dollar and they will get them in 
perfectly good order, that is providing that they are of such 
a nature as to stand a journey. 
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The Chairman-We have officers here in the country who 
should see that the law is carried out. I plant out each year 
a g!Jod many trees, (orange trees and peach trees), that I 
import, some from Florida and some from San Francisco. 
They come generally on the steamer that lands at our port. 
They come through Honolulu and up to Maui. I do not 
know whether they are inspected; all I know is that they CJ.re 
delivered to 1J1e there in crates and boxes. I should say they 
should be examined here at this port, but I am not positive 
as I say, whether this has been done or not in the past. 
Mr. Giffard-My attention has been called by Mr. Moir, Mr. 
Chairman, to the fact that a good deal of the mail for Hilo 
comes in closet:l bags through Honolulu and these bags are 
sent up to Hilo; they are locked and sent to Hilo through 
Honolulu without being opened here. Of course the post-
master has no authority to open locked bags destined for 
another port;, but it seems to me that the Board of Com-
missioners of Agriculture and Forestry should do something 
towards having an inspection made at Hilo and at Kahului, 
at the postoffices there. There are parties there who are 
qualified- to do it and I am sure they would be only too glad 
to do it. There is an entomologist in Hilo, who is qualified 
in every way to make such inspections, and he would do it 
for a very small consideration whenever the postoffice would 
call upon him. The trouble is, however, that the postmasters 
take no interest in the matter; if anything comes along that 
will give the!11 any trouble, they pay no .attention to it. 
The Chairman-Is the law explicit that plants should be 
examined in the out-ports? 
Mr. Giffard-The law is explicit that no vegetable life, ex-
cept fruits and vegetables for immediate use, shall be im-
ported into the territory excepting through the Port of Hono-
lulu. 
The Chairman-I suggest, that such a committee be ap-
pointed to wait on the Governor and on the proper authorities 
and call their attention to the fact, that the law is being 
evaded and should be carried out, because it is a very. serious 
matter to us all. 
The Chair appointed a committee to wait upon the Governor and 
the other authorities and see that the law in regard to the 
importation of plants into this Territory be strictly enforced. 
The session was then adjourned sine die. 
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Sugar Plantations, Cane Growers and Sugar Mills. 
ISLAND AND NAME. 
OAHU. 
Apok .. 1l Sugar Co ..••..••••••••.••••• 
Ewa Plantation Co .••••••••••..•••• 
Waianae Co .•......•.....••.•..••••• 
Waialua Agricultural Co •..••.•• '" 
';:-ahuku Plantation Co .•••.••.••••• 
Walm""alo Sugar Co .••.•.•..•• '" 
Oahu Sugar Co. . .......••.•••.••.•• 
Honolulu Plantatlcn Co ..••..•.••• 
Lale Plantation .................... . 
MAUL 
Olowalu Co ......................... . 
Pioneer Mill Co. . ................. . 
Wa!luku SlJgar Co ......•......•.. , 
Hnwatlan Commercial & Sug. Co. 
lIInui Agricultural (;0 ••••••••••• '._ • 
Klpnhulu Sugar Co ................ . 
K!hel Plantation Co. . ............ . 
HAWAII. 
Pn .. uhnu Sugar Planto.t1on Co ••... 
Hamakua MI11 Co ..•••....••...• '" 
Kukaiall Plantation ............... . 
Kulmiau MIlI Co. .. ............... . 
Dolealn Sugar Co. . ................ . 
Laupahoehoe Sugar Co ........... .. 
Halcalnu Plantation ............... . 
Honomu Sugar Co ................ . 
Pepeekeo Sa!!nr Co .............. .. 
Onomca Sugar Co ................ .. 
Hllo Sitgar Co ...................... . 
Hnw,1i Mill Co .................... . 
Walalcpa Mill Co ................. .. 
Hawaiian Agricultural Co ....... .. 
Hutchinson Sugar Plantation Co. 
Union Mill Co" .................... . 
Kohala Bug-ar Co ................... . 
Pacific Sugar Mill ................ . 
Honokaa Sugar Co ............... .. 
Ohm Sligar Co ......... '" ... 
Puna Sug.,r Co. .. ................ .. 
Halawa Plantation ............... .. 
Hawl Mill & Plantation ......... .. 
Puako Plantation ................. .. 
Nlultl Su~ar MI11 and Plantation 
Pualcea l'!..ntntlon.... ..... . ..... 
KAUAI. 
{{!laue .. Sugar Plant::.tlon Co .... .. 
Gay .<:: Robinson .................. .. 
Mnlcee Sugnr Co ................... . 
C"lrov" Parm Plantation .......... . 
Lihue Plantation Co ............. . 
Koloa Sugar Co. .. ................ . 
~fc13I")'de Sugar Co ............... . 
Hawaiian Sugar Co ................ . 
Wnlm<"'a Sligar M!Il Co ............ . 
({"Ieaha Sugar Co .................. . 
KEY. 
MANAGER. 
• G. F. Renton ... , •.... 
• G. IP. Renton ........ . 
••• Free Meyer ........... .. 
• W. W. lJoodale ....... .. 
x· A ndrew Adams ..... . 
•• G. Chalmers ......... .. 
x K K Buli ........ . 
• •. T. A. Low ........... . 
ltD S. E. Wooley ••..•.• 
POST OJ,l'FICE. 
Elwa 
Ewa 
V\Taianne 
Wnlnl·.::! 
Kahuku 
Waimanalo 
Wnipahu 
Alen 
Lal .. 
0_ Geo. Gtbb ........ o •• 0. Lahaina 
:::: TJ. Harkhaueen .•••.. l.nhalna 
Q·x f'. B. Wells " ........ Wallul{U 
x' H. P. Baldwin ....... Puunene 
H. A. BlLlrlwiu........... PILilL 
X A. Gross .. , ...... .... Kipahulu 
x· James Scott ..... .••. Kihei 
Tas. Glbb ............ . 
A. Lldgate ...•.....•• 
J. M. Horner ....... . 
E. Madden ....•....• 
W. G. Walker ...... . 
r.. McLennan ....... . 
J.1I'1. Boss ••.... 
Wm. Pullar ........ . 
.1 as. W"lIster ....... . 
.T. T. Molr ........... . 
.1. A. Scott ......... . 
\\'. H. Clltnpbcil ...... . 
l!. C K f't1tledy ..... . 
Wm.G O!!g ....... _ 
Carl Wolters ........ . 
H. II. Rcnton .......... . 
K E. Olding ........ . 
D. Forbes .......... .. 
K. ~ Gjerdrum ...• 
J. Watt ............... . 
Hamakun 
Pnaullo 
Kukainu 
Paauilo 
Ookala 
Papaaloa 
Halmlll.u 
Honomu 
ppPeekeo 
Ililo 
Hilo 
Hila 
Hila 
Pahala 
Naalehu 
Kohala 
Kohala 
Kukulhaele 
Honolcnn 
Olaa 
Kapoho 
T. S. Kay .........• Kohala 
John HIt:d ............ Kohala 
W. L. Vredenburg.. S. Kohnl .. 
fioht Hall,.. ........ Kohaln 
R. R. Bryant .....•... Kohala 
•• A. 1\'Ioore ......•. '.0 0, 
x"::: Gay & Robinson .. . 
r;. n. Falt'chlld .... . 
x Ed. Broadbent ...... . 
x F. Weber ........... . 
X r. McLnne ..........•. 
·x 'V. Stodart. .......... . 
x· B. D. Balrlwln ..... . 
• J. Fussoth .. H ••.•••• 
x n. P. Faye ...........• 
HONOLULu AGENTS. 
Kilauea 
Makaweli 
Kealia 
Lihue 
Lihue 
Koloa 
~h:j~le 
IIlnkawpH 
Wnlmea 
Keleahn 
• ......•.... .... ........ ..•..• • ......... Castle & Coolee ............................ . (r.) 
•• ....................................... W. G. Irwin & Co ......................... (8) 
••• '" ........... " ..................... J. 111. Dowsett ..................... '" ..... (1) 
x ....................................... H. Hnclcf('ld & Co ......................... (~) 
'x ...................................... T. IT. DaVies & Co .................... '" IRI 
··x ...•.....•.....•••..••••••.•••••••••• (~. }"rl'\Vt'l' .\1 f~(l. o ••• •• ~ •••••• , •• ••••••• (I) 
x' .................................... AlexnnoPI" & Baldwin .................. (11) 
x'· ..................................... F. A. Sc!ta('fet' & Co ....................... 12, 
x·x ................................... H. Waterhouse Trust Co .... .....••.. '" _ (2) 
tt ...................................... 'f1!nd. Rnlvh & Co .................... , ..•• 12, 
xx ...................................... BtHitOp & Co ....................... , (1) 
